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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1O XWUMUU Ha YPOBHE CpEeAHEro o0mero obpa3oBaHus
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparnuuy», TpeOOBaHUN K pe3ybTaTaM OCBOCHUS
denepanbHOll 00pa30BaTENbHONM MPOrpaMMbl CPETHEro OOIIero 00pa3oBaHUs
(®OIT  COO), upencraBieHHbix B  DenmepanbHOM  TOCYAapPCTBEHHOM
oOpazoBarensHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpeamMeTa «XUMHS» B 00pa3oBaTelNbHBIX oOpraHu3anusx Poccuiickoit
Qdenepanuu, pearuM3yIOIIMX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTPAMMBI, U
OCHOBHBIX TONOXKEeHUN «CTparernn pa3BuTUs BOcCOHUTaHUs B Pocculickoii
®denepanun Ha niepuoa a0 2025 roma» (Pacnopsikxenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpPOrpaMMbl MO XUMHUH, K ONPEAECICHHUIO
oO1iel cTpareruy o0y4eHHsl, BOCIIMTAHUS U PAa3BUTHSA 00yYalOLIUXCs CPEeCTBAMU
yueOHoro npeamMera «Xumusi» A 10—11 knaccoB Ha 6a30BOM yPOBHE COCTABUIIM
koHI1enryaibHblie nojioxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IICNEH,
collepKaHMs, PE3yJIbTATOB OOy4YeHUsT U TPeOOBaHUN K YPOBHIO MMOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJTy4aeMoe BBIITYCKHUKaAMU
o01eo0pa3oBaTebHON  OpraHU3aIiy, SBISETCS HEOTHEMJIEMOM dYacThl0 HX
oOpazoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIOIIMM JTAlloM peau3aluyd  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE KJIOUEBBIX I[EHHOCTEH, MPHUCYIIUX
L[EJIOCTHOM CHUCTEME XUMHUUYECKOTO o0O0pa3oBaHUsA. OTH IIEHHOCTH KacaroTcs
MMO3HAHUS 3aKOHOB MPUPOBI, POPMHUPOBAHUS MUPOBO33PEHUS M OOIIEH KYIbTYPHI
YelioBeKa, a TakKe OKOJOTHUYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBIO M MNPHUPOAHON cpenme. Peammsyercs xmmuyeckoe 00pa3oBaHHE
oOydJaronuxcsi Ha ypOBHE CpeJlHEro o0IIero 0Oopa3oBaHUsl CPEACTBAMHU YUEOHOTO
npeaMera «XHUMUS», COJEp)KAaHUE M TOCTPOEHUE KOTOPOIrO OMNpPEAEIEHBl B
MporpaMMe MO XUMHUU C YU€TOM cHelnuUKA HayKd XUMHUM, €€ 3HA4YCHUS B
MO3HAHUU TPUPOABI U B MATEPUAIIBHOW >XKU3HM OOIIECTBAa, a TAKXKe C y4ETOM
oOlux 1ened W TPHUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeiHero o0rero oopa3zoBanus B Poccuiickoii denepanuu.

XuMusl Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HrpaeT ocoOyro pojb B
COBPEMEHHOW LMBHWIM3ALMHN, B CO3JaHUM HOBOW 0a3bl MaTEpHAILHON KYJbTYPBL
OnHa BHOCHUT CBOM BKJIaJa B (DOPMUPOBAHKE PAIMOHAIBHOTO HAYYHOTO MBIIIUICHHUS,
B CO3/IaHME€ IEJIOCTHOTO MPEJICTABIEHUs 00 OKpYXaloleM MHUpPE KaK O €IUHCTBE
OpPUPOABl M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEIIICCTBEHHOI'O0 COCTaBa OKPYXAIOUIEr0 MHpPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMH M BO3ZMOKHBIMH 00JIaCTIMU MPUMEHEHUS.



TecHO B3aMMOJAEUCTBYSI C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOW KYJIBTYPbl, HEOOXOAMMBIM YCIIOBHEM YCIEITHOTO
TpyJa ¥ SKM3HU KaXJI0To wieHa oOmiectBa. CoBpeMEeHHass XUMHs KakK HayKa
CO3UJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHI HampaBi€HAa Ha pEIICHUE
rJI00ATbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH M OXPaHBI 310POBBSL.

B coorBercTBHM ¢ OOmMMMH TENSIMH U TPUHIMIIAMH CPEIHETO OOIIero
oOpazoBaHus coaepkanue npenmera «Xumus» (10—11 kimaccel, 6a30BbIl YpOBEHb
U3Yy4YEeHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronuxcsi, HEOOXOJUMYI0O MM IS BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B KU3Hb COIMyMa, MPOJOTKEHUS
o0pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBS3aHHBIX HETIOCPEJCTBEHHO C XUMHUCH.

CocTaBisioliuMu  TIpeAMEeTa «XUMHUS» SBISAIOTCS  0a30BbIe  KYypChl —
«Oprannueckas xumus» U «OOmEAs U HEOPraHUYecKas XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOI HayKH: CHCTEMa
3HAHUM MO HEOPraHUYECKOW XMMUU (C BKIIOUYEHHEM 3HAHUW W3 O0IIeH XUMHUH) U
opraHuyeckol xumuu. GopMUpPOBaHUE JAHHOW CHUCTEMbI 3HAHWN MPU U3YYEHUU
npenMera o0ecreyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCErO0 MHOIroo0pasus
BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHuveckas XuMmus» copmupoBaHa B IMporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TOJAXO0/Ja K U3YYEHUI0 Yy4YeOHOro marepuaiga U oOycCJOBJIEHa
HUCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM HAa  ONpEHeTEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUSI OPTraHUYECKUX
COCAVMHEHNN, a TAaKX€ Ha YPOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX
MpEeACTaBICHU O cTpoeHun BemiecTB. CBelneHUs 00 U3y4aeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOIOB 10 CIOKHBIX OMOJOTHYECKH
AKTUBHBIX COCIMHEHHWW. B Kypce OpraHMdeckol XHWMHUU IIOJIY4YaroT pPa3BUTHUE
c(hOpMHUpPOBAHHbIE HA YPOBHE OCHOBHOI'O OOIIET0 0O0pa3oBaHUs MEpBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKOU CBSI3M, KIACCU(PUKAIMOHHBIX MpPU3HAKaX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUECKON pPEaKIInH.

[Tonq HOBBIM yIJIOM 3peHUs B TMpeaMere «XuMus» 0a30BOro ypoBHS
paccMaTpUBAeTCs W3YyYCHHBIH Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
TEOPETUYECKU Marepual H (PaKTOJOTHYECKHUE CBEJIEHUS O BEIIeCTBaX U
XUMUYecKoil peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuveckas
XUMUSD» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOIOJOTUYECKUX MO3UIUH,



rIIy0)kKe TMOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIMNA OTOro 3aKkoHa — OT
00001IaroIeH 10 OOBICHSIONMEH U TPOTHOZUPYIOIICH.

Envnas cucrema 3HaHUN O BaXXKHEWINMX BEHIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHHM, a4 TAKXKE O XMUMHUYECKHX PEAKLMSIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus JononHserca B Kypcax 10 m 11 kiaccos
AJIEeMEHTaMHU COJIEP)KAHMS, HMMEIOUIMMHU KYJbTYPOJOTHMYECKUN M MPUKIATHOU
XapakTtep. OTH 3HaHHUS CIOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3U XUMHH C
JIPYTMMHM HayKamH, PacKpblBalOT €€ PoJib B IO3HABATEIIBHOM U TMPAKTUYECKOU
JESTENBHOCTA YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K TMPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
mpoOjemMax, CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATH WH(DOpPMAIUIO |
NPUMEHAThL €€ I TIONOJIHEHUST 3HAHWUW, pelIeHUS WHTEUICKTyalbHbIX W
AKCIEPUMEHTAIIbHBIX UCCIEA0BATENbCKUX 3a/a4y. B 1enoM coaepkaHue y4eOHOoro
npeamera «XHUMHS»  JAHHOTO  YPOBHSA  M3Yy4YEHUSI OPUEHTUPOBAHO  Ha
dbopMupoBaHre y OOYyYarOIIMXCS MHPOBO33PEHUYECKOW OCHOBBI NIl MOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepualibHOE €JAMHCTBO HEOPraHWYECKOro U
OpraHUYecKOro Mupa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM H
CTPOCHHUEM, I[103HABAEMOCTh NPUPOJHBIX SBICHUM NyTEM SKCIEPUMEHTA H
pelIeHus] MPOTHBOPEYUH MEXJIYy HOBBIMH (akTaMu M TEOPETUYECKUMHU
MPEANOChUIKAMU, OCO3HAHUE POJIM XUMUM B PEIICHUU HKOJOTHUECKUX MpoOiIeM, a
TaK)Ke MPo0JIeM COepeKEHUST IHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemeHus 3amad  BOCHHUTAHUS, pPa3BUTHUS U COLMAIM3ALUU
oOy4Jaronuxcsi MPUHATBIE TPOrPaMMONM MO XMMHH TOJAXOMABI K OMNPENEICHUIO
colepKaHUsI M TOCTPOCHMSI TpeaMeTa MpeaycMaTpuBaioT  (HOpMHUpPOBaHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUN, HMEKOIIMUX 0a30BO€ 3HAaYeHUE I
pa3IMYHBIX BHUAOB JIEATEIIBHOCTH: pEILICHUs] MpoOJieM, IOUCKa, aHalu3a W
00paboTku uHbopMaIi, HEOOXOAUMBIX ISl IPUOOPETEHUSI OTBITA MPAKTUYECKON
U HCCIE0BATENIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMHH.

B mpaktuke mnpenogaBaHus XMMHHM KakK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEJIHETO 00111eT0 00pa3oBaHus, IPU ONPEACICHUN
COJICPKATENIbHOW XapaKTepUCTUKU IIeJIe H3y4YeHUs MpeaMeTa HamnpaBieHUEM
NIEPBOCTEIICHHOW 3HAYUMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JEATETbHOCTU YeJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KynbTyphl. C
METOJAMYECKON TOYKH 3PEHHS] TAKOM MOAXOJ K OIPEICIICHUIO LEIEH HU3YyUYEHHUS
peaMeTa SBJISIETCS BIIOJIHE ONPaB/IaHHBIM.



CorymacHO JNaHHOW TOYKE 3pEHUs IVIABHBIMM LEJISAMH HM3YyYEeHMs IpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIsIOTCS:

e (¢opMupOBaHHME CHUCTEMbl XUMHUYECKUX 3HAHUM Kak BaKHEHIIeH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH
JeKaT KIIOYEBbIC MOHATHUS, (PYyHIAaMEHTAIbHbBIE 3aKOHBI U TEOPUU XHMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHHWE W IMOHHMAaHUE CYUIHOCTH JOCTYITHBIX
000011IeHUI I MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHHE C HUCTOpHEH
UX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHMUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOIUMBIX [UIsi HpPHUOOpEeTEeHUs
YMEHHII OpUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBICHUU,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHHU U CIIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOIIOAEHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJIEHUEM  IPaBUII
0e30macHOro O0paIeHus ¢ BeIeCTBAMH.

Hapsny ¢ atuMm, comepkaTenbHas XapaKTEepUCTHKA LIEJIEW U 3a/1ad U3yYCHUS
MpeaMeTa B IporpaMme 1o XUMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MIPHOPUTETAMU B CHCTEME cpenHero odmiero odpazoBanus. Cerogs B
OpErnojaBaHUU  XUMUM B OOJblIeld cTeneHHu OTAaéTcs  MpeArnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJAep>KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBIIIYCKHUKA 00IIe00pa30oBaTEIbHOM OpraHu3allviy, BIAJCIOLIETO HE
HAO0OpOM 3HaHUM, a (PYHKUMOHAIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSAMH aKTHUBHOTO IMOJIYYEHHUS 3HAHUU M MPUMEHEHUs MX B PEajbHON KU3HU
JUTS pEIEHUS] TPAKTUYECKUX 3aa4.

B cBA3M C 3TUM Ipu U3y4yeHUM MpeameTa «XUMUsS» JOMHHHUPYIOLIEE
3HaUEHUE MPUOOPETAIOT TAKKE 11NN U 3a]1a4uM, KaK:

ajantanus 00y4aroluXcsl K YCIOBHUSAM JIMHAMHYHO Pa3BUBAIOILETOCS MHPA,
dopMupoBaHHEe  UHTEIUIEKTYaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO TPAMOTHBIX
pelIEHN B KOHKPETHBIX XKU3HEHHBIX CUTYAILUSX, CBA3AHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHHUEM;

dopmupoBaHre y OOyyaromMXcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHILIMI), HMMEIOIIMX YHHUBEPCAJIBbHOE 3HAYEHHE I Pa3IMYHbIX BHUOB
JESITENHOCTU: PELIECHUs Mpo0eM, TIOUCKa, aHalu3a U 00paboTku MH(pOpMaLny,
HEOOXOAUMBIX Ui NPUOOPETEHMs OMbITa MAESITEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TO3HAHMM XUMHH, a TaKXe Uil OUEHKH C TO3ULHN
AKOJIOTMYECKON O€30MacHOCTU XapaKTepa BIUSHUSA BEIIECTB U XMMHYECKHUX
IIPOLIECCOB HAa OPraHM3M YEJIOBEKA U MIPUPOJHYIO CPENY;



pa3BUTHE IMO3HABATEIILHBIX WHTEPECOB, WHTEIICKTYaIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH 00YJArOIINXCS: CIOCOOHOCTH CaMOCTOSATEIHLHO PUOOPETATh HOBBIC
3HAHUS 110 XUMHUHU B COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BAThH
COBpEeMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUM JJIs MOUCKA W aHaliM3a yuyeOHOU u
HAYYHO-TIOMYJISIPHON HHPOPMAITUN XUMUIECKOTO COICPIKAHMUS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIMIUXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIUIEHUS, HAOI0JaTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXO/UMbI, B YAaCTHOCTH, IMPHU IUIAHUPOBAHWU U TPOBEJIECHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUE Yy oOOyyaromuxcsi YyOexJAEHHOCTH B T'YMaHHCTUYECKOU
HAIPaBIEHHOCTH XWMHUHU, €€ Ba)XHOH POJM B PEIICHUH TJIOOATBHBIX MPOOIeM
paIOHATBHOTO MPUPOAOINOIB30BaHNs, TOMOJIHEHNUS SHEPTETUYECKUX PECYPCOB U
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpeHOro
OTHOILIECHUS K TPHUPOJIE M CBOEMY 3J0POBbIO, a TaKKe MPHOOPETEHUs OIbITa
UCIIOJIb30BAHUSl TOJYYCHHBIX 3HAHUM IS TPUHSATHS TPAMOTHBIX DEIICHHH B
CUTYAIUIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSIMHU.

B yuebHOM maHe cpeaHero oOWEro oOpa30BaHUsl MPEAMET «XHUMH»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHON obnactu «EcTecTBEeHHO-Hay4HbIE
MIPEIMETHIY.

OO01mee yncIo 9acoB, OTBEAEHHBIX JIJIS1 U3YUEHUS XUMHUH, HA 6a30BOM ypOBHE
cpeaHero obmiero odpaszoBaHus, cocrabisieT 68 vacos: B 10 kimacce — 34 ygaca (1
yac B Hezieno), B 11 kimacce — 34 vaca (1 gac B Henento).



COAEPXAHUE OBYYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMMUA

TeopeTnueckne 0CHOBbI OPraHUYECKOIl XUMHH

[Ipeamer opraHnueckoil XUMUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B
MOJIyYCHUH HOBBIX BEIIECTB U MaTepHayioB. Teopus CTPOEHHUS] OPraHUYECKHUX
coenunennii A. M. BytnepoBa, e€ ocHOBHBIE TON0KeHHSI. CTPYKTYpHBIE (POPMYITBI
OpraHuyYecKux BellecTB. [oMomnorusi, wuszoMepus. XuMUUYecKas CBsI3b B
OpraHUYECKUX COCTMHEHUSAX — OJJUHAPHBIC U KPATHBIC CBSI3H.

[IpencraBienne o kinaccupuKalMi OpraHUYecKuX BemecTB. HomeHknaTypa
OpraHUYeCKUX COCJIMHEHUN (CUCTeMaThyecKas) ¥ TpUBHAIbHBbIE Ha3BaHUS
BaXHEHIINX MPEACTABUTENEH KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3Yy4YEeHHUS BELIECTB W HUX MPEBpAILCHUI:
O3HAKOMJIEHHME € O0pa3laMy OpPraHMYECKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPTaHWYECKUX BEIECTB, HAOIIOJEHUE U
OMMUCAaHUE AEMOHCTPAMOHHBIX ONBITOB M0 MPEBPAIICHUIO OPTraHUYECKUX BEIIECTB
IpU HarpeBaHuu (TUIaBJIeHHE, OOYTJIMBAaHUE U TOPEHHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHHM psAd. MeraH M 3TaH —
NpOCTEHIINE TPECTABUTENN aJIKAaHOB: (U3MUYECKHE M XUMHUYECKHE CBOMCTBA
(peakuu 3aMenieHus] W TOpPEHHUs), HAXOXKJACHHE B NPHUPOAE, MOJIyYEHUE U
MIpUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTHUUECKUN psii. DTUIICH U MPONUIIEH —
NPOCTEUIIINE TPECTABUTENN QJIKEHOB: (U3MUYECKHE M XUMHUYECKHE CBOWCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTallid, OKHUCJICHUS U
MOJIMMEPHU3AIliK ), MOJyYeHUE U IPUMEHEHHUE.

Ankaauensl: OyTtamuen-1,3 u MetunOyTtaaueH-1,3: cTpoeHuUe, BaKHEUIINE
XUMUYECKUE CBOMCTBA (peakius mnonumepusaiuu). [lodydeHne CUHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifi. AIICTHIICH
— MPOCTEUIINNA TpPeICTaBUTENb QJIKHHOB: COCTaB, CTpOeHUE, (unyeckue Hu
XUMUYECKUE CBOMCTBa (peakiuu THAPUPOBAHMUS, TaJOTCHUPOBAHUS, THApPATALINH,
TOpeHHUsl), MOJyYeHUE U IPUMEHECHHUE.

Apensbl. benzoin: cocrtaB, cTpoeHue, (pU3MYECKHME M XUMUYECKHE CBOMCTBA
(peakuuy rajOreHUpPOBAHUS U HUTPOBAHMUS), MOJYUYECHUE U MpUMEHEHUe. 1oayon:
cocmas, cmpoenue, uaudeckue U  XUMuUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NOIyueHue u npumernerue. TOKCUYHOCTh



apeHoB. I'eHeTmyeckas CBsI3b MEXAYy YIJIEBOAOPOJAAMH, INPUHANICKAIIUMU K
Pa3JIMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YTIEBOAOPONOB. I[IpuponaHbli ra3 u mnomyTHbIE
Hedrsapie Ta3el. Hedth 1 e€ mpoucxoxaenue. CrnocoOwl mepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TePMUYECKUM, KaTaTUTUYECKHil), mnuposu3. IIpomyKTsl
nepepaboTku HepTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B ObITy. KameHHbIi
YIOJIb U IPOAYKTHI €ro NepepadoTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS] BEIIECTB M HUX MPEBPAIICHUIL:
O3HaKOMJIEHHE C oOpa3laMy IUIACTMACC, KayuyyKOB M PE3UHBI, KOJJICKIUU
«Heptp» u  «Yromap», MOAECNIMPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJAOB U
raJIOr€HONPOU3BOIHBIX, MTPOBEJACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ATHIICHA

Y NU3y4YEHHE €TO CBOUCTB.

Pacuérnblie 3a1aun.

Bblunciienns 1Mo ypaBHEHHMIO XHMHMUYECKOW peakuuud (maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa WJIM MPOAYKTA PEAKIHUH MO U3BECTHBIM MacCe,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB HIIM MPOYKTOB PEAKIIUN).

Kuciiopoacoaep:kauue opranu4yeckue CoeJuHEeHUs

[IpenenbHble OJHOATOMHBIE CHOUPTBL. METaHON M ATAaHOI: CTPOEHUE,
dusznueckne W XUMHUYECKHE CBOMCTBA (peaklMM C AaKTUBHBIMU METaJIaMU,
raJIoreHOBOJIOPOJaMH, TOpEHHue), MpuMeHeHue. BolopojHbie CBA3M  MEXIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METAaHOJA U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHbie  COUPTHL. DTWICHIJUKOIb W  [JUIEPUH: CTPOCHHUE,
dusznuecke W XUMUYECKHE CBOMCTBA (B3aMMOJEWUCTBHE CO IIEIOYHBIMU
MeTalllaMH, KaueCTBEHHas peakius Ha MHOTOAaTOMHBIE crUpThI). JlelicTBue Ha
opraHusM yenoseka. [[puMeneHne rmmuepuHa u STUIIEHTIIMKOIIS.

deHon: cTpoeHHME MOJEKYJNbl, (U3HUECKHUEe U XUMHUYECKHE CBOMCTBA.
Toxcuunocts denona. [lpumenenue penomna.

Anpnerugpl U Kemouwvl. DopManbaerun, —aneTanbIAETHA:  CTPOEHUE,
dusznueckne U XUMHYECKHE CBOMCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBJIICHUS,
KAueCTBEHHBIE PEAKIINH ), IOJyYCHUE U TPUMEHEHHUE.

OAHOOCHOBHBIE MpeenbHbie KapOOHOBBIE KHUCIOTH. MypaBbuHAs U
YKCyCHasi KHCIJIOTBI: CTpOEHHE, (PU3NYEeCKHe U XMMUYECKHE CBOWMCTBa (CBOICTBA,
oOmue I Kiacca KUCIOT, peaklus 3TepuduKanum), NoJyuYeHUe U MPUMEHEHHUE.
CreapuHOBasi ¥ OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX
KHCJIOT. Mbla KaK COJM BBICIIMX KAPOOHOBBIX KMCIIOT, UX MOIOLIEE AEICTBHUE.

Cnoxnple >(QUPHl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonornyeckas
POJIb )KUPOB.



YrneBompl:  cocTaB, Kiaccudukanus — yrieBogoB  (MOHO-, OU- U
morcaxapuabl). [Ir0K03a — IPOCTEHIIMI MOHOCAaXapuI: OCOOEHHOCTH CTPOCHHS
MOJICKYJIbI, (U3UYECKHEe W XHUMHYECKHE CBOMCTBAa (B3aUMOJICHCTBUE C
ruapokcugom Mmeau(ll), okucienue ammuadHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHME TJIIOKO3bl), HaXOXKJECHHUE B NPUPOAE, NPUMEHEHHE,
ouonoruueckas poib. dotocunTes. PpyKkTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepsl. CTpoeHHE Kpaxmania U
uentono3bl.  duznueckue W XMMHYECKHME CBOWMCTBAa Kpaxmana (THUIpOJiu3,
KaueCTBEHHAsl PEaKIIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB W HUX MpEeBpaIleHUil:
MIPOBE/ICHNE, HAONIOACHUE M ONUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIECHHUE 3TaHOJIA
okcunoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIMIIEPUHA C
rugpokcugom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PAaCTBOPOM OKCHJA
cepedpa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBUE Kpaxmana C HOIOM),
IPOBEJICHHE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuétHrle 3agaun.

Boblunciienns 1Mo ypaBHEHHMIO XHMHMUYECKOW peakuuud (maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIHUU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcoaeprkauue OpraHnyecKue COeIMHEHUsI.

AMHMHOKHCIIOTHI KaKk aM(OTEpHBIE OpraHUYECKUEe coenuHeHus. Duznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MpUMEpe TiulMHA). buojoruueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuapl.

benku kak NpuUpOIHBIE BBICOKOMOJICKYJISIpHBbIE coeAauHeHus. [lepBudnas,
BTOpUYHAs W TPETUYHAs CTPYKTypa OenkoB. XWMHUYECKHE CBOMICTBa OEIKOB:
TUPOJIN3, IEHATYpaLlMsl, KAYECTBEHHbIE PEAKIIMK HA OEJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUsI BELIECTB W UX MPEBPAILCHUI:
HAOJIIO/ICHHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OSIKOB Mpu
HarpeBaHMM, IBETHbIC PEaKIUU OEIKOB.

BrbicokoMoJieKyJIIpHBbIE COeIMHEHUS

OCHOBHbBIE TOHSTUSI XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIIHSS MOJEKYJIspHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHCHUN —
MNOJIMMEPHU3ALMS U TTOJTMKOH/ICHCALIUS.

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB W HUX MpEeBpaIleHUl:
O3HAaKOMJIEHHE ¢ 00pa3liaMu HNPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnupeaMeTHbIe CBSI3H.



Peanuzanus MexnpeaMEeTHBIX CBSA3EU MPU U3yYEHUHU OPraHUYECKOW XUMHUU B
10 xrjacce oOCyIIeCTBIAETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSTHH, TaK U MOHATHUM, SBISIONIMXCS CUCTEMHBIMHU JUJISl OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKIIA.

OO0mue ecTeCTBEHHO-HAYUHbIE TIOHATHUS: SBJICHUE, HAYUYHbIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAIU3, CUHTE3, KJIacCU(PUKalLUs, MEePUOAUUYHOCTh, HAOIIOACHHE,
M3MEpEHUe, IKCIIEPUMEHT, MOJICTUPOBAHUE.

@usuka: wmaTepusi, DHHEpPrus, Macca, aroM, DBJIEKTPOH, MOJEKYJa,
HHEPreTUYECKUl YpOBEHb, BEIIECTBO, TeEJIO, OO0BEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUECKUE BEIMUYUHBI U €AUHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJOTUYECKH AaKTHBHBIC BemiecTBa (O€IKU, YTJICBOIBI, KHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpaTBI, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHoyorus: NUIIEBBIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOTO IUTAHMUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUUYECKHUE TpenapaThl, MaTepUallbl U3
HCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA 1 HEOPTTAHUYECKAS XUMMUA

Teoperuyeckne 0OCHOBBI XUMHH

XUMUYECKUI d37IeMeHT. AToM. SIpo aroMa, H30TONBI. JIEKTPOHHAs
000J109Ka. DHEPreTHUECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpe/iesieHUs AJIEKTPOHOB MO OpOUTAISIM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IIEKTPOHHASI KOH(DUTYpaIHs AaTOMOB.

[lepnognueckuii 3akoH U Ileproguyeckas cucremMa XHUMHUYECKHX DJIEMEHTOB
. Y. MenneneeBa. CBsi3b nepuoauyeckoro 3akona u Ilepuoguyeckoil cUCTEMBI
xumuueckux anemeHToB . M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHYECKHX JJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TIpyNmaM M MNEpPHOJaM.
3HaYEHHE NEPUOJNYECKOTO 3aKOHA B Pa3BUTHUH HAYKH.

Crpoenune BemecTBa. XUMHYECKass CBS3b. BUAbl XHMHUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAsA, MeTauindeckas). MexaHU3Mbl
oOpa3oBaHUs KOBAJICHTHOM XHMMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKkIenTopHbli). BomoponaHas cBsizb. BaleHTHOCTb. DJNEKTPOOTPULIATEIIHHOCTD.
Crenenb okucieHus. MMoHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BelleCTBA. THUIBI KPUCTAUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKHU.

[lonaTne o nucnepcHbIX cucremax. VICTUHHBIE U KOJUUIOMIHBIE PacCTBOPBI.
MaccoBast 1071 BEIECTBA B PaCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COECIMHEHUU. Homenknarypa
HEOPraHWYECKUX BelecTB. [‘eHeTuyeckas CBA3b HEOPraHMYECKUX BELIECTB,
IPUHAUIEKAIINX K PA3JIUYHBIM KJIACCaAM.

Xumuyeckas  peakiusa.  Krnaccudukamuss  XMMHUYECKHMX — peakiuid B
HEOPraHMYEeCKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHUsS MACChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pas3nudHbIX (pakTopoB. OOpaTuMBbIe
peakiuu. XHUMUUYECKOEe paBHOBecHe. @DaKTOpbl, BIMAKOIIME HA COCTOSHUE
xuMudeckoro pasHoBecus. [Ipunnumn Jle [larense.

Onextponutuyeckas auccormanus. CuiabHbIe U ciiadble d5eKTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, IETOYHAS.

OKHCIIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEHHUS BELIECTB W MUX MPEBPALLCHUIL:
neMoHctpanus Ttabiun «llepuognyeckas cuctemMa XUMUYECKHX 3yemMeHToB JI. .
MenpeneeBay, U3ydeHHE MOJEIel KPUCTANIMYECKUX PEHIETOK, HaOMI0JeHHE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3IOKEHHUE MEPOKCHUIA
BOJIOPOJA B MPUCYTCTBUU KAaTaau3aTopa, OMPEICICHUE CPEAbl PACTBOPOB BEILIECTB
C TOMONIBI0O YHUBEPCAIHHOTO WHJMKATOpPA, PEaKIMd HMOHHOTO OOMEHa),
IIPOBEJICHUE MPAKTUYECKON paboThl «BnusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKLIUNY.

PacuérHble 3apaun.

Pacu€éTtel 1O ypaBHEHMSM XUMHUYECKHX pEaKUW, B TOM 4YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOJIB30BAHUEM IIOHATHUS «MACCOBas
JIOJIS1 BEILIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxenue HemeraiuioB B Ilepuonnueckord  cucreme
xumuueckux sneMeHtoB [[. M. MennaeneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB.
®du3nyecKue CBOWCTBA HEMETAIOB. AJUIOTpONUS HEMETAIOB (HA TMpuMepe
KHCIIOpOJa, cephl, pocdopa u yriaepona).

XUMHUUYECKHE CBOMCTBA BAXXHEUIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docchopa, yriepoga W KpEeMHHS) W HMX  COCAMHEHUU  (OKCHJIOB,
KHCJIOPOJICOJEPKAIIUX KUCTIOT, BOLOPOJAHBIX COEAMHEHUN ).

[IpuMeHeHne BaKHEUIINX HEMETAIIJIOB U UX COCAMHEHUM.



Meraubl. [lonoxxenue meraiioB B llepuoanueckor cucremMe XMMUUYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JICKTPOHHBIX 000JIOYEK
aToMoB MeTtayuioB. O0mme gusnueckue cBoricTBa MeTaioB. CIuiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN PSJT HANIPSYKEHUI METAJIOB.

XHWMHUYECKHE CBOMCTBA BAXKHEWIIMX META/UIOB (HATPUH, Kalaui, KaJbIIUH,
Mar"ui, amoOMUHUHI, IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCIMHEHU.

OOmue cnocoObl MmonyyeHuss MetauioB. IIpuMmeHeHne meTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEHHUS BELIECTB W MUX MPEBPALLICHHI:
U3ydeHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HAOJIOJICHUE W OINHUCAHUE JEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMHUHHS C PACTBOPAMH
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJJIOB).

Pacuérunle 3amaun.

Pacuétpel mMacchl BemiecTBa WM OObEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUHU BEUIECTB,
pac4€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
U3 BELIECTB UMEET IPUMECH.

XuMHus ¥ 5KU3Hb

Ponp xuMuu B 00ECNEUEHUH SKOJIOTUYECKOM, YHEPTeTHUUECKON W MUIIEBOM
0€30MacHOCTU, Pa3BUTUM MeAuIMHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIECTB U XUMHUUYECKHUX PEAKIIHM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX NPUHIUIIAX [POMBIILICHHOTO
MOJYYEHHUS] BAXKHEUIINX BEIIECTB.

YenoBek B MHpPE BEUIECTB M MATEPUANIOB. BAXKHEHIINE CTPOUTEIbHBIC
Marepualbl, KOHCTPYKIHMOHHbIE MAaTepHallbl, KpAacKW, CTEKJIO, KepamuKa,
MaTepuanbl s AJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U MHUHEPAIbHBIE
yA0OpeHUSI.

XUMHST U 3J0pOBbE YEIIOBEKA: MPaBWJIA HKCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja 0€30MaCHOTO MCIIOJIb30BAHUS MpENnapaToB OBITOBON XUMUU
B IMOBCEJIHEBHOMW JKU3HM.

MexrpeaMeTHbIE CBS3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBS3€d Npu  HU3yYeHUH OOmed u
HEOPraHUYeCKOM XMMMH B 11 Kitacce oCyliecTBIseTCs 4epe3 UCIOIb30BaHUE KaK
OoOIIUX EeCTECTBCHHO-HAYYHBIX TOHSATUH, TaK W TIOHITHH, SBISIOIMIUXCSA
CUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KiIacCUpUKAIMsA, TEPUOJUIHOCTh, HAOIIOACHHUE,
JKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHNUE, SIBJICHHUE.



®dusukKa: MaTepus, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3UYCCKHE BEIMUYMHBI M SIUHUIIBI MX
U3MEPEHUSI, CKOPOCTb.

buomorus: kjeTka, oOpraHm3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOSJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

['eorpacdusi: MuHepabl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAEMBbIE, TOIUIUBO,
peCypchl.

TexHonmorusi: XuMMYecKasi MPOMBIIUIEHHOCTh, METAJUTYprusi, MPOU3BOJICTBO
CTPOUTENBHBIX MaTEPUAIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHIIEBAS
MPOMBIIUICHHOCTh,  (papManeBTHUecKass  MPOMBINUICEHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHX MpEenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUaioOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A ITPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATbBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyyaromMUMuUCId TporpaMM CpeaHero oomero oOpa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM M TpeAMETHbIM). Hay4yHo-MeTonuueckoil OCHOBOM  aJis
pa3pabOTKK TJIAHUPYEMBIX PE3yJIbTATOB OCBOCHHUS MPOrPAMM CPEIHEr0o OOIIEero
00pa30BaHuUs SIBJISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESATEIBHOCTHBIM IOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHHUS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHuUs BbIJICIEHBI CIEAYIONIUE COCTABIISIONIUE:

OCO3HAHHWE OOYYAOMIMMUCS POCCUUCKOW TPAKIAHCKOW HIESHTUIHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEIEICHUIO;

HaJIM4Kie MOTUBAIIMU K 00y4EHHUIO;

1eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX IICHHOCTEN U UCTOPUUYECKUX TPAIUIIUNA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh U CIOCOOHOCTH OOyYaroluXcsi PYKOBOJCTBOBAThCS B CBOEH
JESATENbHOCTH UEHHOCTHO-CMBICIOBBIMU yCTAHOBKAMHU, NPHUCYLUIUMHU II€JIOCTHOM
CUCTEME XUMHYECKOT0 00pa30oBaHus;

HAJIMYKE MTPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBUTh
LEJIX U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUS MpeaMeTa «XUMHUSD JIOCTUTAIOTCS B
€ANHCTBE YYEOHOW U BOCIUTATENBHON JEATEIbHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTIMH
U HJeaTaMH POCCHUICKOTO TpaXAAHCKOTO OOIIeCTBa, MPHUHATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHUS, CHOCOOCTBYIONIMMHU  TIpoOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJIEHUSA JIMYHOCTH
oOyyJaromuxcsi.

JIuyHOCTHBIE pE3ydbTaThl OCBOEHHUS MpeaMeTa «XUMHS» OTPaKaIOT
c(OpPMHUPOBAHHOCTh OTBITA ITO3HABATEIIbBHOW W MPAKTUYECKOW JACSATEIBHOCTU
oOy4Jaronuxcst 1Mo peaju3aly MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YUCIE B
YacTu:

1) rpakaIaHCKOT0 BOCTIMTAHNS:

OCO3HAHMS 00YyYaIOIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTAaBICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEXKIUYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IMpPU CO3JAHUH
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M TMMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
XUMUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY WU
apryMEHTBI IPYTUX MIPU aHATU3€ PA3TMYHBIX BUJIOB YUEOHOU JAEATEILHOCTH;

2) NIaTPUOTHYECKOTO BOCTIMTAHUSI:

IIEHHOCTHOIO OTHOIIEHUSI K HCTOPUYECKOMY UM HAYYHOMY HACIIEIUIO
OTE€YECTBCHHON XMMUM;

YBaXEHUS K TPOIECCYy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTHUUYECKOTO
OPUMEHEHUS XUMHUM, OCO3HAHUS TOTO, YTO JOCTHXKEHHS HAyKH €CTh pe3yJibTar
JUIMTENBHBIX ~ HAONIOACHUN, KPOIMOTIUBBIX  HKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MIOCTOSIHHOT'O TpyJa YUYE€HBIX U IPAKTUKOB;

WHTEpeca M [O3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOIEM
aHanu3e WHQPOpPMAIUU O TMEPETOBBIX TOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHOUN
XUMHH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUSI, STUUYECKOT0 TOBEACHMUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIIMH, CBSI3aHHBIC C XUMHYECCKUMU SIBJICHUSIMU,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE IMOBEACHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHHME TMOCJIEACTBUU OSTUX
MOCTYTKOB;

4) hopMHPOBAHUSI KYJbTYPbI 310POBbSI:

MOHMMAHUSl I[IEHHOCTEH 3J0pOBOrO0 M Oe3omacHoro oOpasza KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOILEHUS K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/10POBbIO;

coOMIoIeHNs TpaBWJI O€30MacHOr0 OOpalieHHus ¢ BEIIeCTBAaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TNpPaBUJl HHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalIUIX, YTPOKAIOIIUX 3/IOPOBBIO U KU3HU JIIOCH;

OCO3HAHUS MOCIEICTBUN W HENPHUITHUS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUs);

5) TpyA0BOT0 BOCTIMTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEeI0BATEIbCKON
JESATENHHOCTA, OOINECTBEHHO IOJE3HOH, TBOPYECKOW W  JPYruX BHUAAX
NESATENBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B PCEIICHUH MPAKTUYECKUX 3aj1ad
COI[MAIbHOM HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY M3yUEHUIO Mpodeccuii pa3TuyHoro pojaa, B TOM
YKCJIC Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPyAy, JIOJIAM TpyJa W pe3yJbTaTaM TPYJAOBOW NESITECIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HWHAMBUAYAIBLHON TpPACKTOPUU
obOpaszoBaHus, Oyaymied mnpodeccur W peaau3alud COOCTBEHHBIX JKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUH, UHTEPECOB U
noTpeOHOCTEHN 001IeCTBa;

6) 3K0JIOrH4ecKOro BOCIIUTAHMS

HKOJIOTMUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUSI K TMPUPOJE, KAaK HCTOYHUKY
CYILIECTBOBAHUS KM3HU Ha 3eMIIe;

MOHUMAHUST TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOTHON U COLIMATBHOM CPEJIbL;

OCO3HAHHS HEOOXOJUMOCTH WCIIOIB30BAHUS JOCTIKCHUA XUMHUH IS
pEIIeHHS BOMPOCOB PAIIMOHATIBLHOTO MPUPOIOTIOIH30BAHUS;

aKTUBHOTO HENPUATHS JIEUCTBHUM, NPHUHOCAIIUMX BpEJ OKpY>KAIOIIeH
NPUPOJIHON cpejie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpPUsITHBIE IKOJOTHUUYECKUE
MOCJIC/ICTBUS PETPHUHUMAEMBIX JCHCTBUN U IPEIOTBPAIIATh HX;

HAJIMYUS PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTUIECKON KYJIbTYPHI,
OTbITa JeSITENBHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCA MMHU B ITO3HABATEIIbHOW, KOMMYHMKATUBHOW U COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH ¥ YMEHUS aKTHBHO MPOTHBOCTOSATH HUJCOJOTHH
xemohoouwu;

7) IEHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHMS €€ poJid B
dbopMUpPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU I€JIOCTHOTO
MpeACTaBICHUS] 00 OKpPYXAIOMEM MHPE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHWU MpoOJieM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;

yOEXKJIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJIE COBPEMEHHOMU
[MBWIM3AIMK: B €€ TYMaHHCTUYECKOW HAMpaBICHHOCTH W BaXXHOW pOJU B
CO37IaHMU HOBOM 0a3bl MaTepUaIbHON KYJIbTYPBhI, PEIICHUU TI00ATBHBIX MPoOIeM
YCTOMYMBOTO Pa3BUTHUS YETOBEYECTBA — CHIPHEBOM, SHEPTeTUYECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHU MEAMIIMHBI, 00ECTICYCHUU YCIOBUMA
YCIEIIHOTO TPyJa W SKOJOTMYECKH KOM(OPTHOM KU3HU KaXAOro 4JIeHA
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHHMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, UCTOIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, CMIOCOOHOCTH HCIIOIh30BaTh



NOJIyyaeMble 3HaHUS AJI aHAJIM3a U OOBSICHEHMS SBJICHUN OKPYXKaloIIero Mupa u
MPOUCXOSAIINX B HEM U3MEHEHUN, yMEHHUSI IeJIaTh O0OCHOBAHHBIC 3aKIIOYECHUS Ha
OCHOBE HAy4HbIX (AKTOB W HMEIOLIUXCS JAHHBIX C I€JIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS JJif
peleHus npoOsieM B PEaIbHBIX )KU3HEHHBIX CUTYALNAX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON JESTEIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTH K  HENpPEpPhIBHOMY  O00pa30BaHUIO U
caMO0Opa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUN IO XUMHUHU B
COOTBETCTBHUHU C KU3HEHHBIMU [TOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B pazIuyHbIX chepax mpodeccuoHanbHON
JEeSITeIbHOCTH.

METANPEJMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YUCOHOTO TpeaMeTa «XUMHs» Ha
YpOBHE CpeaHero o0Iiero 00pa3oBaHus BKIIOUYAIOT:

3HA4YUMBbIE TUISt dbopmupoBaHUs MHUPOBO33PEHUSA oOyyJaronmxcs
MEXTUCIUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTpaKarolue
LEIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHeupuKy METOJOB MO3HAHUS,
HCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPrusl, SIBJICHUE,
MpoIIecC, CUCTeMa, HaY4YHBIN (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIIEAOBAHNE, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

yHUBEpcalbHble yueOHbIe NelcTBUs (TIO3HABATEIbHbIE, KOMMYHUKATUBHbBIE,

PETYJISITUBHBIE), o0ecreynBaonne dbopmupoBaHue (GyHKIHOHATBHOM
IPaMOTHOCTH M COLMAJIbHON KOMIETEHIIUU O0yYarOIINXCs;
CHOCOOHOCTD 00y4aroImuxcs UCIOJIb30BaTh OCBOEHHBIE

MEKIUCIUIUITMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIE y4eOHbIE
JEUCTBHUSI B II03HABATEIbHOU U COLMAIIBHON ITPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OTPAXKAKOT OBJIAJACHUE YHHBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U  PETYJISATUBHBIMU
JNEUCTBUSIMH.

OBJaagenue YHUBEPCAJIbHbIMHU yueOHbIMH MO3HABATEeIbHbIMHU
AEeUCTBUAMM:

1) 6a3oBbIe JJOTHYECKHUE TeiiCTBHUS:

CaMOCTOSITENIbHO  (OpMYyJIMpPOBaTh W aKTyallu3UpoBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENENIATh LEMU JEATEIIbHOCTH, 33JaBasl IapaMeTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEILHOCTU C IIOCTABIICHHBIMU LICJISIMU;

WCIIOJIB30BAaTh NP OCBOCHHMM 3HAHUM NMPUEMBI JOTUYECKOTO MBIIUIEHUS —
BBIJICIIATh XapaKTEPHbIC NPU3HAKHU IOHATUM M YCTAaHABJIMBATH MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATHS ISl OOBSICHEHUS OTACIBbHBIX (PAKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI W KPUTEPUU JJId KJIacCUPUKAIIMU BEIIECTB U
XAMUYECKUX PEaKIIN;

YCTaHaBJIMBATh MPUYUHHO-CIEACTBEHHbIC CBSI3U MEXKIYy HU3y4aeMbIMU
SABJIICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCyXJCHUS (MHAYKTUBHbIC, JACAYKTHUBHBIC, IIO
AHAJIOTUH), BBISIBJISATh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B paccMaTPUBAEMbIX
SABJICHUSIX, (DOPMYIHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSThH B MPOLIECCE MO3HAHUSA, UCMOJIb3yEMBIE B XUMUHU CUMBOJIMYECKUE
(3HaKOBBIE) MOJEIH, TPEOOPA30BBIBATH MOJIEIbHBIE TPEACTABICHUS] — XUMUYECKUIM
3HaK (CHMMBOJI) DJIEMEHTa, XuUMUYecKas (opmyna, ypaBHEHHE XHWMHUYECKOU
peakiuu — TMpU PEIICHUH Y4EeOHBIX MO3HABATENBHBIX W MPAKTHUYECKUX 3ajiad,
MIPUMEHSTh Ha3BaHHbIE MOJIEIbHBIE MIPEACTABICHUS ISl BBISABICHUSI XapaKTEPHBIX
PU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKIUN.

2) 6a30BbIe HCCIEN0BATENbCKHE TIeHCTBHUS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
pEaAKLNI;

dbopMyITUpPOBATH MENIU U 33141 UCCIIEOBAHUS, UCIIOJIb30BATh TOCTABICHHBIC
U CaMOCTOSATEIHHO C(OPMYIMpPOBAHHBIE BOIMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (DOPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEILHOTO IUJIAHUPOBAHHUS M  MPOBEACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHUS HAOIOMATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHUpOBATH
000011IeHNsT ¥ BBIBOJIbI OTHOCUTEIBLHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHMS,
COCTaBJISAITb 0OOCHOBAHHBINA OTYET O MPOJEIaHHOM paboTe;

NpuoOpeTaTh OMNBIT YYEHUYECKONM HCCIIEIOBATEIbCKOM U MPOEKTHOM
JESTENBHOCTU, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHLHOMY
NOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ad, MPUMEHEHUIO pPa3IuyHbIX
METOJIOB TTO3HAHUSI.

3) padora ¢ uadopMaIlHeii:

OPUECHTUPOBATHCA B Pa3IMYHBIX HCTOYHUKAX HUHpOpManuu (HAy4HO-
MOMYJIApHAsT JIUTEepaTypa XWMHYECKOTO COJIEp)KaHMs, CIPaBOYHBIE IMOCOOUS,
pecypcbl HTepHETa), aHaMM3UpOBaTh MHPOPMAILIMIO PA3IUYHBIX BUIOB U (hopm
IpPEACTaBICHUA, KPUTHYECKU OLICHUBATH eé JOCTOBEPHOCTh U
HEMIPOTUBOPEUUBOCTH;



bopMyIUpPOBaTh 3aMpPOCHl U MPUMEHATH PA3IUYHbIE METOJBI MPU MOUCKE U
orbope wuHbOpMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT HMCHOJb30BaHUS WHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENTLHO  BHIOWpATh  ONTUMaJIbHYIO  (opMy  TpeacTaBieHUs
uH(popmanuu (cxeMbl, rpaduKH, T1arpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHUE);

WCIIOJI30BaTh HAyYHBIA SI3bIK B Ka4yeCTBE CpeAcTBa mpu paboTe ¢
XUMUYECKON uHGpOpMaIuel: MPUMEHATh MEXIpeAaMeTHbie ((usnyeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEJICTBA
HaTJISTHOCTH.

OByaieHHe YHUBEPCAJTbHBIMU KOMMYHUKATHBHBIMU JIEHCTBUSIMH

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCY’KJa€MOM TeMbl B XOJI€ AMAJIOTa W/UIU
JUCKYCCUHM, BBICKa3bIBaThb  HUJeHU, (HOPMYIUpOBaTh CBOM  IPEAJIOKEHUS
OTHOCHUTEJILHO BBIMIOJIHEHUS TTPEAJIOKEHHON 3aa4H;

BBICTYNAaTh C TPE3EHTAIMed pe3yJbTaTOB TMO3HABATEIBHON JE€ATEeIHbHOCTH,
MOJIYUYE€HHBIX CAMOCTOSATENIBHO UM COBMECTHO CO CBEPCTHUKAMHU IPU BHITIOJIHEHUHU
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUYECKOW pabOThI MO MCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIECTB, pealn3aluy y4eOHOro MpoeKTa U (popMyIupoBaTh BHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HMCCIEIOBAHUN IyTEM COrJACOBaHUs MO3WIUK B
X0J1e 00Cy X IeHUS 1 OOMEHAa MHCHUSIMH.

OBj1ajieHHEe YHUBEPCAJTbHBIMU PeryJisiTUBHBIMH 1eHCTBUSIMU:

CaMOCTOATENFHO IUJIAHUPOBATh W OCYIIECTBISITH CBOIO TO3HABATEIbHYIO
NEeATENbHOCTh, Ompenenss €€ Mead W 3aJauyd, KOHTPOJUPOBaTH M MO MEpE
HEOOXOIUMOCTH KOPPEKTUPOBATh Mpe/jlaraéMblid  aJrOpUTM JACHCTBUN Mpu
BBITIOJTHEHUM YUYEOHBIX U HCCIEIOBATEIIbCKUX 3aj]ay, BbIOMpaTh HauboJsee
¢ eKTUBHBIN C€MOCO0 WX pemieHUus ¢ Y4ETOM TMONY4YEHHUS HOBBIX 3HAHHHA O
BEIIECTBAX U XUMHUUYECKHUX PEAKIIUIX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHAIM3a
Y CaMOOILICHKH.

HPEAMETHBIE PE3YJIbTATBI

10 KUIACC

[IpenMeTHble pe3ynbTaThl OCBOGHHS Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

cOPMUPOBAHHOCTh ~ MPEACTABIEHUH O XMMHYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIA XUMHUHA B TIO3HAHUW SIBJICHUU



npupoAbl, B  (DOPMUPOBAHMUM MBIIUICHUS W  KYJbTYphl JIMYHOCTH, €€
(byHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM sl PEIISHUS MPAKTUIECKHUX 3a/1a4
M 3KOJIOTMYeCKH OOOCHOBAHHOTO OTHOLIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAOIIME TOHATHS (XMMHYECKHUH 3JIEMEHT, aToOM, OJIJIEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIE€KTPOOTPULATEIbHOCTh, XUMUYECKASI
CBsI3b, CTPYKTypHast (popmyna (pa3BEpHyTas U COKpami€HHAs), MOJIb, MOJISIpHAS
Macca, MOJIAPHBIM 00BEM, YIVIEPOAHBIM CKeNeT, (QyHKIHOHAIbHAs Tpymna,
paguKal, U30MepHs, NU30MEPhI, TOMOJIOTUYECKHUI pAJZl, TOMOJIOTH, YIJIEBOJIOPOBI,
KHUCJIOPOA M a30TCOJEpXKAIIME COEAUHEHUs, MOHOMEp, MOJHUMEDP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAUHEHUS); TEOPUHU U 3aKOHBI (TEOPHUsl CTPOEHUS
opranndeckux BemectB A. M. byriepoBa, 3aKk0OH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKUW S3bIK XWMHUHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JeXKalue B OCHOBE IOHUMAHMUS TMPUYMHHOCTH M CUCTEMHOCTH XHUMHYECKUX
ABJIICHUM, (PAKTOJIOrMYECKUE CBEJEHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH H
0€30MacHOM HCMOJb30BAHUM BaKHEUIIMX OPraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOU JIECITENbHOCTH YEIIOBEKA,;

c(hOpPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOLIUE IMOHATHS MPU
ONMCAHUU COCTABA, CTPOCHUS U MPEBPALICHUN OPTAaHUYECKUX COCTMHEHNUI;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIIOIh30BATh XUMHUYECKYI0 CHMBOJUKY IS
COCTaBJICHUSI MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMya OpraHMYECKHMX BEHIECTB W yPaBHEHUN XUMHUYECKUX pPEaAKIUH,
U3rOTaBIMBAaTh MOJIETU MOJIEKYJ] OPraHMYECKHX BELIECTB JJISI WILIFOCTPALUUA X
XUMHYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM YyCTaHABIMUBATh MPUHAIJIC)KHOCTh H3YUECHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBY M CTPOCHHIO K ONPENCIEHHOMY
KJaccy/Tpynmne coeluHeHuN (yriaeBOJOpOAbl, KHUCIOPOJI M a30TCOAEpIKallue
COCJIMHEHHUSI, BBICOKOMOJICKYJISIPDHbIE COEIWHEHHWs), JaBaTh MM Ha3BaHUS IIO
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpUBOAUTH TpUBHAIbHBIE
Ha3BaHMs OTACJIbHBIX OPraHWYECKUX BEIIECTB (ATUJIEH, MPOMNUJIEH, AalleTHIIEH,
ATWJICHIJIUKOMb, TIUIEpUH, (HeHon, GopMaiabIerusl, areTalbleru, MypaBbUHAS
KHCJIOTa, YKCYCHAasl KUCJIOTa, OJIEMHOBAS KUCIIOTA, CTEAPUHOBAsK KUCJIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, eJIII0JI03a, TIUI1H);

c(hOpMUPOBAHHOCTh YMEHUS OMNPEACNATh BHABl XUMHUUYECKON CBSI3U B
OpraHUYECKUX COCIUHEHUSAX (OIMHAPHBIC U KPATHBIC);



C()OPMUPOBAHHOCTh YMEHHUSI MPUMEHITHh IOJOXKEHUS TEOPUH CTPOCHHUS
oprannyeckux BemectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTABA U CTPOEHUS; 3a4KOH COXPAHEHUS MAcChl BEILIECTB;

C()OPMUPOBAHHOCTb ~ YMEHMM  XapakTepu3oBaTb  COCTaB, CTPOEHHE,
(¢u3znueckre M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3InyHBIX
KJIACCOB OpPraHMYECKUX BEIIEeCTB (METaH, 3TaH, 3TWJIEH, MPONWIEH, alEeTUIIEH,
Oyranuen-1,3, metunOyranuen-1,3, O€H30J, METAHOJ, ATAHOJ, ITUJICHIJIUKOJIb,
TIMLEepUH, (EHOJ, aleTalbJIerul, MypaBbUHAs M YKCYyCHasl KHCIOTHI, TJIIOKO3a,
KpaxmaJl, LeJUII0JI03a, AMUHOYKCYCHasl KHCIIOTa), WLTFOCTPUPOBATh T'€HETUYECKYIO
CBA3b MEXKJYy HUMHU YPaBHEHHSMM COOTBETCTBYIOIIMX XHMHMUYECKMX PEaKLUUi ¢
HCII0JIb30BAaHUEM CTPYKTYPHBIX (pOpMyIT;

c(OPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHUKHU YTIIEBOJAOPOIHOTO
Colpbid  (HE(Th, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEpPepadOTKH U
MIPaKTUYECKOE TPUMEHEHUE IPOJYKTOB NEPEPAOOTKHY;

C()OPMUPOBAHHOCTb YMEHHUHW MPOBOJUTH BBIYMCIEHUS [0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOI'O BEIIECTBA WM MPOAYKTA
peakluMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEILECTB WU NPOAYKTOB PEAKLUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHCTEMOM 3HAHUM 00 OCHOBHBIX
METO/IaX HAYyYHOTO IO3HAHUS, UCIIOJIb3YEMBbIX B XUMHH IIPU U3YYECHHUH BEILECTB U
XUMUYECKUX ABJICHUN (HAONII0IeHNE, U3MEPEHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUSA [UIsl NPUHATHS PpEIIEHUNd B
KOHKPETHBIX JKM3HEHHBIX CHUTyalMsAX, CBS3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHHEM;

c(OpMUPOBAHHOCTh YMEHHUI COOIIOAaTh MpaBUiia MOJb30BaHUS XUMUYECKOM
nocyaol M JabopaTopHbIM OOOpYyJOBaHMEM, a TakKe IMpaBuUia OOpalIeHUs C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBIMOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHUH IUJIAHUPOBAaTh U BBINOJHATH XUMHYECKUN
HKCIIEPUMEHT (IIPEBPAICHNS OPTaHUYECKUX BEUIECTB PU HAIPEBAHUU, MOTYUYCHHUE
STWIIEHA M M3YyYEHHE €ro CBOMCTB, KAYECTBEHHbIE PEAKLUUH OPraHUYECKHX
BEIIECTB, JeHATypaluus OENKOB NMpPH HArpeBaHWU, LIBETHHIE peakiuu OEJIKOB) B
COOTBETCTBMM C IpaBWJIaMU TEXHUKH OE€30MaCHOCTH TMpU OOpalEHUH C
BEIIECTBAMH U J1a0OpAaTOPHBIM OOOPYJOBAHHUEM, HPEIACTABIATH PE3YJIbTATh
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOLIUX
peakuuii 1 popMyJIMpPOBaATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAJIU3UPOBATh XHMHYECKYIO
uH(pOpMaLIMIO, TOMydYaeMyl0 U3 pPa3HbIX HCTOYHHKOB (CpEeICTBa MacCOBOM
uHpopManuu, HTEepHET U ApyTrux);



chOpMUPOBAHHOCTh ~ YMEHHH  COONIOJaTh  TpaBHJIA  DKOJIOTHYCCKH
[IEJIECO00PA3HOT0 TOBENCHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIENISIX
COXpPAaHEHHUSI CBOErO 3/I0POBbS M OKpYXKAlOLIEW MPUPOAHON Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSI HAa JKUBBIE OPraHU3MBbI OINPENEIEHHBIX OPraHUYECKHX
BEILIECTB, MoHUMasi cMmbicha mokazarens [1/IK, moscHsaTs Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpAlICHUS HX BPEIHOTO BO3JEHUCTBUSI Ha OPraHU3M
YEJIOBEKa;

JUIsi 00yYarouuxcsi ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHHUE
NPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIENBIX M CHA0OBHAAIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3yJibTaThl OCBOCHMS Kypca «OOIas M HeopraHudeckas
XAMUS OTPaXaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTHUHBI MHpA, POJM XUMHUU B TIO3HAHWU SIBJICHUU
OpUPOALl, B  (OPMHUPOBAHWU MBINUICHUS W KyJIbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS PEIISHHs IPAKTHUECKUX 3a]1a4
U DKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKHMX  3HAHUW, KOTOpas  BKJIOYAET:
OCHOBOITOJIAraloIye IMOHATUS (XMMUYECKUM 3JIEMEHT, aToM, u3oTom, s-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIIEHb OKHUCJICHHS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS ), KpUCTAININUECKasl peméTka,
TAMBl ~XUMHUYECKUX  pEaKIUh, pacTBOP, OJIEKTPOJUTHI, HEIIEKTPOJHUTHI,
AJIEKTPOJIMTUYECKAST JUCCOLMANMS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHMYECKOM peakluM, XHMHYECKOE PAaBHOBECHE); TCOPUU M 3aKOHBI (TEopus
BJICKTPOJUTHYECKOU Juccouranuu, nepuoandeckud 3akoH [l. M. Menneneesa,
3aKOH COXPaHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS YHEPrUU
MpU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUUN S3bIK XUMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAINIME B OCHOBE MOHUMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (haKTOJIOTHYCCKHE CBEJCHUS O CBOWMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacCHOM HMCIOJIb30BAHUHU BAKHEHUIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTU YETIOBEKa;



C(OPMUPOBAHHOCTh YMEHHM BBISABISITH XapaKTEpPHbIC MPU3HAKH MOHITHM,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME IOHATHS NPH
ONMCAaHUH HEOPraHWYECKUX BELIECTB U UX IIPEBPAILCHUN;

C()OPMUPOBAHHOCTb YMEHHMM HCIHOJB30BAaTh XUMUYECKYI0 CHMBOJMKY IS
coctaBieHuss (OpPMYJ  BEIIECTB M  ypaBHEHUHM XUMHUYECKUX  PEaKLH,
cuctematuieckyto HomeHknIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YrjeKHUCIbI ras, aMMHaK, raméHas
U3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAS CO/AA, IUPUT U IPYTHE);

c(OPMUPOBAHHOCTb YMEHUN OIPENEIATh BaJIECHTHOCTh U CTENIEHb OKHUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHMSX Pa3IMYHOIO COCTABa, BUJ XMUMHYECKOU
CBA3M (KOBaJ€HTHAs, MOHHAs, METaJUIMYecKasi, BOAOPOIHAsI) B COCAMHEHUSIX, THI
KPUCTaUIMYECKOW PEMIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJEKYJSpHas,
MOHHAs1, METAJUIMYECKAs), XapaKTep Cpelbpl B BOJHBIX PACTBOPAX HEOPraHMYECKUX
COCJIMHCHM;

c(hOpMHPOBAHHOCTh YMEHHM yCTaHaBJIMBATh IPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HMX COCTaBy K OMNpeAeNEHHOMY Kiaccy/TpyImie
COEIMHEHHUN (MPOCThIE BELIECTBA — METAJUIBI M HEMETAJIbI, OKCUJbI, OCHOBAaHHS,
KHCJIOThI, aM(OTEPHBIE TUAPOKCUABI, COJIH);

Cc(OpMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI MEPUOIUYECKOTO 3aKoHa /[,
N. MenneneeBa U JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX 3JIeMEHTOB |-4 mnepuogoB lleproguyeckoil cuCTEMBI
xumuueckux siemeHtoB [I. M. MenzaeneeBa, MCnoib3ys MOHATUS «s-, P-, d-
JJIEKTPOHHBIE opourtamm, «QHEPreTUYECKUE YPOBHU, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHMYECKUX JJIEMEHTOB M UX COCIMHECHMU
0 nepuonaM | rpymmam [lepuoandeckon CUCTEMBI XUMHUYECKUX dneMeHToB /1. U.
Menneneena;

chOpMHPOBAHHOCT, YMEHUM  XapaKTepu3oBaTh (OMHCHIBaTh)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB  pa3JIMYHBIX  KJIACCOB,
MMOATBEPKIATh CYIIECTBOBAHWE T'€HETHYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUM;

Cc(OPMUPOBAHHOCTb YMEHUS KIaCCU(PUIMPOBATH XUMUYECKHE pEaKLUUU IO
pa3IMYHBIM MpPU3HAKaM (YUCIY M COCTaBY pPEarupyrollnX BEUIECTB, TEILIOBOMY
addekTy peaknuu, U3MEHCHHUIO CTEIICHEH OKHCIICHHUS JJIEMEHTOB, OOpaTHMOCTH
peaxkiuy, y4acTHIO KaTalu3aropa);

c(OpPMHPOBAHHOCTh YMEHHMI COCTaBJISATh YPABHEHMSI PEAKLUUNA Pa3IUdHbIX
TUIIOB, TIOJTHBIE M COKpPALIEHHBIC YPABHEHUSI PEAKIi HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, IIPU KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIIA;



chOpMHPOBAHHOCT, YMEHUU TMPOBOJUTH PEAKIUHU, MOATBEPKIAIONTUE
KAueCTBCHHBI COCTaB pPa3UYHBIX HEOPTaHWYECKUX BEIECTB, pPaCIO3HABATH
OTIBITHBIM TYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHUN  pPaCKpbIBaThb CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIM MOCPEJCTBOM COCTaBJIEHUS 3JIEKTPOHHOro OaliaHca
ITUX PEAKLINN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMy OT Pa3IUYHBIX (PAKTOPOB; XapaKTEep CMEIIEHNUS XUMUYECKOTO PABHOBECHSI
B 3aBUCUMOCTH OT BHEIIHEro Bo3naencTus (nmpunuui Jle latense);

c(OPMUPOBAHHOCTh YMEHHUU XapaKTEPU30BaTh XUMHYECKHE IPOIIECCHI,
JeKAIe B OCHOBE MPOMBIIIICHHOTO TMOJYYEHUSI CEPHOM KHUCJIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOIMMX HAyYHBIX NPHHIHUIAX H
HKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOTO MPOU3BOICTBA;

c(hOpMHPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAHUEM
MOHSTHUSl «MaccoBasi JI0Js BEUIECTBA B PAacCTBOPE», OOBEMHBIX OTHOIIECHHUHA Ta3oB
pU XUMUYECKUX PEaKIUAX, MAcChl BEIIECTBA WU 00bEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOLIUX B PEAKIHH
BEIIECTB, TEIUIOBOro 3¢ (deKTa peaklud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BELIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHI COOIIOAATh MpaBUiia TMOIb30BAHUS XUMUYECKON
NocyZioi U J1abopaTOpHBIM OOOpYAOBaHMEM, a TaKXKe MpaBuUiia OOpalIeHHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBIOJTHEHHUIO JaO0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

cOPMHUPOBAHHOCTh yMEHUW IUIAHUPOBATh M  BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (pa3Jjio’KeHHE MEePOKCHUJIa BOJOPOAA B MPUCYTCTBUU KaTalu3aropa,
OTpeieNieHue CpeAbl pPAacTBOPOB BEIIECTB C IMOMOIIBI0  YHHBEPCAIHHOTO
WHIUKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOW pPEaKIInH,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHbIE PEAKIMU Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHUE SKCIEPUMEHTAIbHBIX 3aJad 10
temaM «Metamie»y U «HemeTannbsl») B COOTBETCTBHHM C TNpaBUIAMH TEXHHUKH
0e30MacHOCTH pHU OOpaIlleHNUH C BEIIECTBAMU U Ja0OpaTOPHBIM 000PYIOBaHHEM,
NPEICTaBIATh PE3yJNbTaThl XHWMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (HOpMYIUPOBATh BBHIBOJLI HA OCHOBE
ATHX PE3yJIbTaTOB;

cOPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uHPOpMaIIMIO, TOJMydaeMyl0 U3 pa3HbIX HCTOYHHKOB (CpPEACTBA MacCOBOM
KOMMYHUKAaIH, IHTepHeT U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHH  COONIOJaTh  MpaBHJIA  JKOJOTHYCCKH
[1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH NESITEIHHOCTH B IEIAX
COXpaHEHUsI CBOETO 3JI0POBBSI M OKPYXKAIOIIEH MPUPOTHON CpeIbl, OCO3HABATh
OTIaCHOCTH BO3JICHCTBUS HA )KUBBIE OPTaHU3MBbI OTPEICIIEHHBIX BEIIECTB, TOHUMAs
cmpict mokazarens I[IJIK, moscHAT, Ha mpuMepax CIocoObl YMEHBIICHUS U
MPEIOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKA,

JUIsi 00yYaronuxcsi ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUIS CJIETBIX W CIA0OBHAAIIMX OOYYarOIIUXCS: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiinsg ajisi 3anucu XUMHYECKUX

dbopmyI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoaunvecTBo yacoB DJIEKTPOHHbIE
HaumenoBaHue pa3esioB U TeM (uudposrbie)
Ne i/ Konrpoabnsie | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI pecypesi
Pa3znen 1. TeopeTuueckne 0CHOBBI OPraHNYeCKO XUMHHU
IIpenmert oprannueckoit xumuu. Teopus
11 CTPOCHHS OPTAaHHMYECKUX COCTUHEHHH A. 3
M. Bytneposa
Hroro no pazaeny 3
Paznen 2. YrieBonopoabl
2.1 [IpenenbHbie yraeBoAOPOAbl — AJIKaHbI 2
29 HenpenenbHbie yrieBog0pOIbI: aJTKEHBI, 5 1
aJIKaIMEHbI, aJTKUHBI
2.3 ApoMaTHYeCKue YTIeBOI0OPOIBI 2
24 [IpupoaHbIe ICTOYHUKHU YTIIEBOJIOPOIOB U 3 1
ux nepepadboTka
Wroro mo pasneny 13
Paznen 3. Kuciiopoacoaep:xamiue opranndeckue coeJuHeHust
3.1 Cruptel. deHon 3
3.9 Anpneruabl. KapOoHOBBIE KUCTOTHI. 7 1
CnoxHbIe 3(OUpBI
3.3 YrneBo bl 3 2




Hroro no pazneny

13

Pasnea 4. Azorconep:xamue Opranndeckue coequHeHnst

4.1 AMHHBI. AMUHOKHUCTOTBI. benku 3
Utoro no pazneny 3
Pasnea 5. BoicokomoiekyJisipHble cOeINHEHHS

51 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KITACC

KoimnyecTBo yacos DJIEKTPOHHbBIE
HanmeHoBaHMe pa3iesioB U TeM uu¢poBbIie
Ne i/ P Kontpoabnbsie | IIpakTHyeckue (ubp )
NMporpaMmaI Bcero o0pa3oBaTesbHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. Teopernueckne 0CHOBbI XUMHUH
Ctpoenune aroMoB. [lepuoanyecknii 3akoH
11 u [lepuoanueckas cucteMa XUMHIECKHX 3
sanemeHToB /. 1. Menneneena
12 Ctpoenue BeiecTBa. MHOroodpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKIINU 6 1 1
Hroro no pazaeny 13
Pa3gen 2. Heopranuueckasi XuMust
2.1 Meransl
2.2 Hewmeransr 1
23 CBs13b HEOPTaHUYECKUX W OPTAHUIECKUX 5
' BELIECTB
Hroro mo pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuUMUS U KU3Hb 4
Hroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KoanuecTBo yacoB DJIEeKTPOHHbIE
Ne Hara nudpossbie
n/n Tewa ypoka Bcero Konrpoapubie | Ipaktirieckue HU3yueHHusi | o0pa3oBaTe/ibHbIC
padoThI padoThI pecypesr
1 [Ipenmer opraHn4eckoi XuMuH, eé 1
BO3HUKHOBEHUE, PA3BUTUE U 3HAUCHUE
Teopust CTpoeHU OPraHUYECKUX
2 coenuHeHuit A. M. bytieposa, eé 1
OCHOBHBIE I0JIOKEHHUS
IIpencraBnenue o KinaccupUKALUH
3 opraHuueckux Bemiects. HomeHnkmnarypa 1
(cucreMaTuveckasi) U TpPUBUATbHbBIC
Ha3BaHMs OPTaHMYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHHN PSIJL
5 MertaH 1 3TaH — NpocTeUIIre 1
MIPEICTAaBUTENH aTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
- OTUiEH U IPONUJIEH — MPOCTENIINe 1
MIPEICTaBUTENH aTKEHOB
3 [Ipaktrueckas padora Ne 1. «[Tomyuenue 1 1
STWJIEHA U U3yYEHUE ETO0 CBONCTBY
Anxanuensl. byraguen-1,3 u
9 MeTmnoyTanuen-1,3. [lomyuenue 1

CUHTETUYECKOTO KaydyKa U PE3UHBI




AJKHMHBL: COCTaB U OCOOCHHOCTHU CTPOCHHUS,

10 TOMOJIOTHYECKUHN Psifl. ATIeTHIIEH —
MPOCTEUIINIA TPEICTAaBUTENb ATKUHOB

1 Beruncnenus o ypaBHEHHIO XUMHYECKOH
peakuuu

12 ApeHsl: 6eH3011 U TOJ1yol1. TOKCHYHOCTh
apeHoB

13 ['eneTnyeckas cBs3b yIrieBOAOPOJIOB,
MPUHAIISKAIINX K PA3INIHBIM KJ1accam
[IpupoHBIE ICTOUHUKH YTIIEBOAOPOIOB:

14 MPUPOIHBIN ra3 U MOMyTHHIE He(TIHBIC
rasbl, He)Th M IPOAYKTHI €€ nepepaboTKu
[TpuponHbIE HCTOYHUKH YTIIEBOJOPOIOB:

15 MPUPOHBII ra3 U MOMyTHbIE He(TIHbIE
rasbl, He)Th M IPOAYKTHI €€ nepepaboTKu

16 Kontponbnas pabota 1o pasueny
«YTIeBOIOPOIBI»

17 [IpenenbHbBIC OTHOATOMHBIC CITUPTHI:
METaHOJI U 3TaHoJ1. BoopoiHas cBs3b

18 MHOroaTOMHBIE CIUPTHI: STHJICHTITHKOIb 1
TIULEPUH

19 DeHOJI: CTPOEHUE MOJIEKYITBI, (PU3UUECKHE
Y XUMHUYECKUE CBOMCTBA, IPUMEHEHHE

20 Anbreruzpl: GopMalibIeTUa U
areTanbaerua. AleTon

1 OnHOOCHOBHBIE IIPeEIbHBIE KAPOOHOBEIE
KHCJIOTBI: MypaBbHHAs M YKCYCHast

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KUCIIOTBI»

23

CTeapI/IHOBaSI H OJICMHOBAs KHMCJIOTHI, KaK
IpEaACTAaBUTEIIN BBICHIUX Kap6OHOBI)IX
KHUCJIOT

24

MBpl1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBIE

25

CroxHble 3(UpPbI KaK TPOU3BOIHbIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

26

JKupsr: rtunponns, npuMeHeHue,
OuosIornuecKas poJib KHUPOB

27

VYreBobl: coCTaB, KilacCUpUKAITHSI.
Bakneiimme npecTaBUTENN: TII0K034,
bpykTo3a, caxapos3a

28

Kpaxman u nenironosa kak npupoHbie
MOJIUMEPBI

29

KonrtponbHas pabota no paszzaeny
«Kucnopoaconepxaiue opraHn4ecKue
coeauHeHus»/ Beepoccuiickas
MpoBepoYHas paboTa

30

OO11as XapaKTepUCTHKA a30TCOAEPIKAIINX
OpPraHUYeCKUX COCTUHECHUH /
Bcepoccuiickas mpoBepouHasi paboTa

31

AMWHBI: METHJIAMUH 1 aHUINH

32

AMUHOKHCIIOTHI Kak aM(poTepHbIe
OpPraHUYECKUE COCIUHEHMS, UX
Ouosiornyeckoe 3HadeHue. [lentuapl.
benku kak npupoHble




BBICOKOMOJICKYJIAPHBIC COCIUMHCHUA

OCHOBHBIE TOHATHS XUMHU

33 BBICOKOMOJICKYIISIPHBIX COSTMHEHUI 1
OCHOBHbBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEMHEHUH. 1
[TnacTMacchl, KayqyKu, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB 10 34

I[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KoHTpoJabHbIe
Bcero P
padoTsI

IIpakTHyeckune
padoTsI

Jlara
U3ydeHust

DJIeKTPOHHbBIE
uudposbie
oOpa3oBare/ibHbIE

pecypcbl

XUMHYECKHUH 371eMEHT. ATOM. DIIEKTPOHHAs
KOH(UTYypaIysi aTOMOB

[Tepnonnueckuii 3akoH u [lepnoanueckas
CHUCTEMAa XMMHYECKHX 3yieMeHToB /1. 1.
MeHeneeBa, UX CBsI3b C COBPEMEHHOMN
TEOPHUEN CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUST CBOMCTB
XHUMHYECKHX DJIEMEHTOB M UX COCIMHEHUM 110
rpyImniaM v nepuojam. 3HaueHue
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
XuUMHYECKUX 3eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAYKU

CrtpoeHue BelecTBa. XMMHYECKasl CBS3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBs3U. BostopoaHas cBs3b

BasieHTHOCTB. DIEKTPOOTPUTIATEIEHOCTD.
CreneHn okuciienus. Bemiectsa
MOJICKYJIIPHOTO H HEMOJICKYJIIPHOTO
CTPOCHHMS

IlonsTue o JUCIICPCHBIX CUCTEMAX.
HUctunabie n KOJIUIOWJHBIC PaCTBOPHI.
MaccoBas J10J1s1 BellecTBa B pacTBOpPC




Knaccudukanus u HOMeHKIaTypa
HEOpraHNYeCKUX COeMHEHU. | eHeTnueckast
CBSI3b HEOPTaHWYECKHX BEILIECTB, PA3IHMUHBIX
KJIaccoB

Knaccugukaius XuMHUECKUX peakuuii B
HEOPraHWYEeCKOW U OPraHU4eCKON XUMHH.
3aKOH COXPaHEHUS MACCHI BELIECTB; 3aKOH
COXpaHEHUs U IPEBPALLEHUS YHEPTUH [IPU
XMMHYECKHUX PeaKLUsaX

Ckopoctb peakiun. OOpaTuMble peaklnu.
XHUMUYECKOE PAaBHOBECHE

10

[Ipaktuyeckas padora Ne 1. «Bausuue
pa3nu4HbBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUM»

11

DnekTpoautrdeckas gucconuanus. [lonstue
0 BojiopoiHOM Mokasarese (pH) pactopa.
Peakiuu nonnoro oomena. I'maponus
OpraHUYECKUX M HEOPTAaHMYECKHUX BEIIECTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIHHBIC
peakuuu. [TonsTue o0 3nexTponuze
pacIIaBoB U paCTBOPOB COJIEH

13

Kontposnbnas pabota o pasueny
«Teopernyeckue OCHOBBI XUMHUU

14

Merautel, ux nosioxkenue B [lepuoanueckoi
CUCTEME XMMHYCCKHX 351eMeHToB [1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS
aToMoB. O01IHe (hu3nuecKue CBOMCTBA
METaJlIOB




15

CrutaBbl METAITIOB. DJIEKTPOXUMHUYECKUM PSIT
HaIIpSDKEHUN METaJUIOB

16

XUMHYECKHE CBOMCTBA BaKHEHIITNX
METaJJIOB (HATPUH, Kamuii, KalabIIHii, MaTHUH,
ATIOMUHHN) U UX COSTUHEHUI

17

XHUMUYECKUE CBOMCTBA XpOMa, MEIU U UX
COEIMHEHUN

18

XuUMHYECKHE CBOMCTBA IIMHKA, KejIe3a U UX
COEIMHEHUN

19

[Ipaktudeckas paborta Ne 2. "Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
«Metamb»"

20

Hewmeranibl, ux mojgoxxeHue B
[lepuoanueckoii cucTeMe XMMUYECKUX
anemeHToB 1. . Meneneena u
O0COOEHHOCTH CTPOEHUS aTOMOB

21

dusnveckue CBOWCTBA HEMETAILIOB.
AJIIOTpOITUSI HEMETaIIOB (Ha MpuMepe
KHCIIOpoJ1a, cephl, (hocdopa u yriepoa)

22

XUMHUYECKUE CBOMCTBA rajlOr€HOB, CEPhI U UX
COEIMHEHUN

23

XuMHYecKue CBOICTBa a30Ta, (hocdopa u ux
COCIMHEHUI

24

XUMHUYECKUE CBOMCTBA YIJIepoia, KpEMHUS U
HUX COEOUHEHUN

25

[IpuMeHeHne BaxKHEHIITNX HEMETAIIIOB U UX
COEIMHEHUN

26

O00011eHrEe U cUCTEMATH3alMs 3HAHUN 110




teMe «Hemertamney. Beruncienus no
YpaBHEHUSIM XUMHUUYECKHUX PEaKIUi 1
TEPMOXUMHUYECKHUE PACUETHI

[TpakTrdeckas pabota Ne 3. «Pemenne

27 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME 1
"Hemeramsr"»

08 KonrtponsHas pabota no remam «MeTaymibn 1
u «Hemeramibn

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heopranunueckue u opraHn4eckue OCHOBaHUS
AM(poTepHBIE HEOPTaHUYECKUE U

30 OpraHuyYecKue coeMHeHus. | eneTnyeckas 1
CBSI3b HEOPTraHMYECKHX U OPTaHUYECKUX
BEIIECTB
Poubs xuMum B 00eCIICYSHUH SKOIOTHYCCKOM,

31 SHEPTEeTUYECKON 1 MUIIEBON O€30TaCHOCTH, 1
Pa3BUTHU METULIUHBI
[TpencraBiaenust 00 0OMNX HAYIHBIX

32 MIPUHLINAIIAX IPOMBIIIIEHHOT'O [TOJIy4YEHUs 1
BaXHEWIIIMX BEIIECTB

33 YesnoBek B MHpE BEIIECTB U MaTEPHAIIOB

34 XUMHS U 310pOBbE YEJIOBEKA

OBIIEE KOJIMYECTBO HACOB 10 34

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
NpPOBEPSIEMOr0
pe3yJjbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yIbTAThI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbI CpeIHero 001ero o0pa3oBaHust

1

TCOpeTI/IquKI/IC OCHOBBI OpFaHquCKOﬁ XHUMHHU

11

ChopMHUpPOBAaHHOCTH MPEACTABICHUN O XMMHYECKOW COCTaBJISIOMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, pOJIM XHMHHU B TO3HAHUU
SABIIGHUH TPUPOIBI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHATHHOM TPAMOTHOCTH, HEOOXOIMMOMW ISt
pelIeHUs TMPAKTUYECKUX 3a7ad U OSKOJOTHYECKH OO0OCHOBAHHOTO

OTHOUIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM cpejie

1.2

Brnagenue cucremMoil XMMHUYECKUX 3HAHWH, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAraroIue IIOHATHS (Monekyna, BaJICHTHOCTb,
AIEKTPOOTPUILIATENIBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIDHAsE Macca, MOJSIPHBIA OOBEM, YIIIEPOJHBIA CKEJeT,
GyHKIIMOHATBHAS rpyIma, paaukan, U30Mepus, H30MEPHI,
FOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJEBOJOPOJbI, KHUCIOPOA- |
a30TCoJIepKAIINe COSAMHEHUS, OWOJOTMYCCKH AaKTHBHBIC BEIECTBA
(yrneBoabl, >KUpBI, O€JNKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCUHEHUs); TEOPUHU U 3aKOHBI (TeopHst
XMMHUYECKOIO CTPOEHMsI opraHudeckux Beuniects A.M. Bbytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMUH, (DaKTOIOTHYECKHE
CBEJICHWS O CBOWCTBAaX, COCTaBe, IIOJYYEHUH U OE30MacHOM
WCITOJB30BAHUM BAXXHEUIIMX HEOPraHUYECKUX W  OPraHUyYeCKuX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIbPHOCTH YCJIOBCKaA

13

ChopmupoBaHHOCT, yMEHMH BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHSATUM,  yCTaHABIMBAaTH WX  B3aUMOCBSI3b,  HCIIOJI30BATh
COOTBETCTBYIOIIME TMOHATUS TPU OMHCAHUU COCTaBa, CTPOCHUS U

MPEBPALICHUN OPraHUYECKHUX COCTUHEHUIN

14

c(OPMHPOBAHHOCTh YMEHUH HCIIONB30BAaTh XMMHUYECKYI0 CHMBOIHUKY
JUIsL COCTABJICHHS MOJIEKYJSIDHBIX M CTPYKTYpPHBIX (pa3BEpHYTOH,
COKpaIEHHOM) (OpMyNI OpraHMYeCKMX BELIECTB M YPaBHEHUM
XUMHUYECKHUX peakIuil, U3roTaBIMBaTh MOJEIHN MOJIEKYJ OpPraHUYECKUX
BELIECTB /I WJUIIOCTPALMM MX XUMHUYECKOTO M IPOCTPAHCTBEHHOI'O

CTPOCHHS




15

CchopMupoBaHHOCTh ~ YyMEHUH  YCTaHABIMBATh  INPHHAJICKHOCTD
M3YYEHHBIX OPraHMYECKHX BEILIECTB IO MX COCTABy U CTPOCHHUIO K
onpenenéHHOMY Kjaccy (rpynme) coeluHeHWd (yriieBOAOPOBI,
KHCJIOPOJ M a30TCOAEPXKAILUE COEAMHEHHUS, BBICOKOMOJIEKYJISPHBIE
COE€IUHEeHMs), JaBaTb WM  Ha3BaHMS IO  CHCTEMaTUYeCKOU

Homenkiarype (IUPAC)

15

CdhopmupoBaHHOCTh YMEHUSI ONPEIEISITh BUIABl XUMUYECKOU CBSI3U B

OpPraHUYECKUX COEIMHEHUX (OIMHAPHBIE U KPATHBIE)

1.6

ChopMHupoBaHHOCTE  YMEHHUSI TMPUMEHATH: IOJOXKEHUS  TEOpHUU
CTpoeHHusl opranumueckux BemiectB A.M. BytnepoBa miast o0bscHEHHS
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXpPaHCHUA MACChI BCIIICCTB

yFJ'IeBOI[OpOI[bI . Kncnopoz(conepxcanme u a30TCOACPIKAIIIEC

OpPraHu4CCKUC COCANHCHUS. BBICOKOMOJ'ICKYJ'IHpHBIe COCANHCHUA

2.1

CchopMuUpOBaHHOCTh YMEHWH NPUBOIUTH TPUBUAIbHBIE Ha3BaHUS
OTACTBHBIX OPraHUYECKHUX BEIIECTB (ITHJICH, MPOIMMUJIEH, alleTHJIEH,
ATUJICHTJIMKONb, TJIHLEPUH, (QeHon, (opmaibaerun, ameraibIeru,
MypaBbUHAs KHCJOTA, YKCYCHas KHUCJIOTa, OJIEMHOBas KHUCIIOTa,
CTeapUHOBasl KHUCIOTA, TJIOKO3a, (PyKTO3a, Kpaxmal, IeJUTi0I03a,

TJINAIIAH)

2.2

CdopMUpOBAaHHOCTH yMEHHUH XapaKTEPH30BaTh COCTaB, CTPOCHHE,
buznyecKkue M XUMUYECKHUE CBOWCTBA THUMHYHBIX MPEICTaBUTENCH
pa3IMyYHBIX KIJIACCOB OPraHMYECKUX BEIIECTB (METaH, JTaH, ATHIIEH,
NpOMWIeH, aleTuieH, OyramueH-1,3, mermnOyramuen-1,3, OeHzodn,
METaHOJI, 3TAHOJ, ATUJICHTIUKOJb, TIHIEPUH, (EHOJI, areTalbIeTH I,
MypaBbUHAsl U YKCYCHas KHUCJOTHI, TJIIOKO3a, Kpaxmaj, LeJUI0J03a,

AMUHOYKCYCHAas KUCJIOTA)

2.3

CdopMUpOBaHHOCTh YMEHUSI WIUTIOCTPUPOBATH T€HETHUYECKYIO CBS3b
MEXJIYy  TUIHYHBIMM  NPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHMYECKUX BEILIECTB YPABHEHUSMH COOTBETCTBYIOIINX XUMUUYECKUX

peakIuii C UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYIT

2.4

CdhopMupoBaHHOCTH yMEHUs XapaKTepU30BaTh HCTOYHUKHU
YTIIEBOIOPOAHOTO CHIPhs (HEPTH, MPUPOIHBIN ra3, yroib), CIIOCOOBI UX

nepepadoTKU U MPAKTHYECKOE MPUMEHEHHE MPOTYKTOB MEPepadOTKH

XUMUS U )KNU3HL. PacuéThl

3.1

CdhopmupoBaHHOCTH YMEHUH BIAIETh CHCTEMOMN 3HAHUN 00 OCHOBHBIX

MCTOax HAYYHOI'O MMO3HAHUA, UCIIOJIb3YyCMbIX B XMMUU TTPHU U3YUCHHUU




BCIIECCTB MU XHMHUYCCKUX SIBIICHHI (Ha6J'IIO,I[€HI/IC, HU3MCPCHUC,
OKCIICPUMCHT, MOIIGJII/IpOBaHI/Ie), HCIIOJBb30BATh CHUCTCMHBIC
XUMHUYCCKUEC 3HaHUA JId HNPHUHATHA pCIJ_IeHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C BCIICCTBAMHA U UX NTPUMCHCHUCM

3.2

CdopMUpOBaHHOCTH yMEHUW COOJIIOAATh TIpaBWJIA TOJIb30BAHUS
XMMHUYECKOH MOCYAOH M J1abopaTopHbIM OOOpYJOBAaHUEM, a TaKKe
IpaBuia OOpaIEHUs C BEIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSAMU

10 BBITTOJIHEHHUTIO na60paT0pHHx XUMHNYECKUX OIIBITOB

3.3

CdopMupOBaHHOCTH YMEHHI IJIAHUPOBAThH M BBIMOJIHATH XUMHUYECKUN
SKCIICPUMCHT (npeBpameHI/m OpraHNYCCKUX BCUICCTB IIPU HAIr'pCBAHWH,
MOJIYYCHHEC 3THUJICHA U U3YUYCHUC CTO CBOﬁCTB, KauCCTBCHHBIC PCAKIIUU
OpPraHMYECKUX BELIECTB, JCHATypalus OETKOB MpU HarpeBaHHH,
[[BETHBIC pEAKUMU OENKOB) B COOTBETCTBHM C TMPABUJIAMHU TEXHUKH
0e30MacHOCTH MpU OOpaIleHWH C BEIIECTBaMU U JIaOOPaTOPHBIM
000pyZ0BaHUEM; IIPEJICTaBIIATh pe3yJIbTaThl XUMHUYECKOTO
SKCIepUMeHTa B (opMe 3alKMcCH YpPaBHEHHH COOTBETCTBYIOIIMX

peaxiuii 1 GOpPMyIHPOBATH BEIBOIBI HA OCHOBE ITHX PE3yJILTATOB

3.4

ChopMupoBaHHOCTh YMEHHMH NMPOBOANUTH BBIUYUCICHHS IO XUMUYECKHM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WM
MPOAYKTa PEaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO

U3 UCXOIHBIX BELECTB WJIN MPOAYKTOB PEAKLIUH)

3.5

CdopmupoBaHHOCTH YMEHUI KPUTHUYECKHU aHAJIM3UPOBATh
XUMUYECKYI0 WH(POpPMAIHIO, TMOJNy4yaeMyl0 W3 pa3HBIX HCTOYHHKOB

(cpeactBa maccoBoii HHpopMaluu, cetb IHTEpHET U apyrue)

3.6

CchopMupoBaHHOCTh yMEHHUH cOOJdIOAATh MpaBHia SKOJIOTHYECKH
11e1eco00pa3HOro MOBEJIEHUS B OBITY U TPYIOBOW J€ATEIbHOCTH B
LEIAX COXPAaHEHMsI CBOETO 3J0POBbS M OKpPYXKAIOLEH IPUPOIHOU
Cpelpl, OCO3HaBaThb OMACHOCTb BO3JECHCTBUS HA JKUBBIE OpPraHU3MBI
OINpEeNENEHHBIX OPraHUYECKUX BELIECTB, TOHMMAs CMBICI MOKa3aTels
I[IJK (mpenenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TOSCHATH Ha
npumMepax CII0COOBI YMCHBIICHUA W TPCAOTBPAIICHUA HX BPCIAHOI'O

BOSHGﬁCTBHH Ha OpraHU3M YCJIOBCKA

11 KJIACC

Kon
MpoBepPsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI CpeIHero 001ero 00pa3oBaHus




pe3yJbTara

1

TeopeTnyeckue OCHOBbI XUMHUH

11

Brnanenune cucteMod XMMHYECKMX 3HAHUW, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIINE  TIOHATHS  (XMMHYECKHH  DJIEMEHT,  aToM,
AIIEKTPOHHAst 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OpOHMTATH AaTOMOB,
HMOH, MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTb, CTEIEHb
OKHUCJICHUSI, XMMUYECKas CBA3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, KpHUCTAJUITMUECKas pEIETKA, TUIBl XUMHYECKUX peaKuil
(OKUCIHUTENIbHO-BOCCTAHOBUTENBHBIC, 9K30- U  JIHJAOTEPMHUYECKHUE,
peaKiuu MOHHOTO OOMEHA), pacTBOP, AJIEKTPOJIUTHI, HEIICKTPOJIUTHI,
ANEKTPOJUTUYECKAsT JUCCOLMAIUS, OKHUCIHUTENIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKON peakiuy, XUMHUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOPHS AJIEKTPOJUTUYECKON nuccormanuu, [lepuogmaeckuit
3akoH J[.M. MenieneeBa, 3aKk0H COXpaHEHHUsI MAaCChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (DAaKTOJOTUIECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, IOJy4YeHUHM M O€30MacCHOM HCIIOJIb30BAHUM Ba)KHEHIINX
HEOPTaHMYECKUX BEIIECTB B OBITY M TMPAKTUYECKOH JEATEIBHOCTU

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh yYMEHUH BBISBIATH XapaKTepHBIE TPH3HAKH U
B3aUMOCBS3b M3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOIIUE
MOHATHA IIPY OIMCAHMM CTPOCHUS M CBOICTB HEOPraHUYECKHX
BEIECTB U MUX IPEBPALICHUM; BBIABIATb B3aUMOCBI3b XUMUYECKHUX
3HAHUI c MTOHATUSAMH u MIPEICTABICHUSIMU JIPYrux

CCTCCTBCHHOHAYYHBIX ITPEIMETOB

13

Brnanenue OCHOBHBIMH METOJAMH HAy4YHOTO MO3HAHUS BEIIECTB U
XAMHUYECKUX SBICHUN (HAOMIONEHWE, W3MEpeHHe, OKCICPUMEHT,

MO/ICTTUPOBAHKE)

14

15

1.6

ChopMHUPOBaHHOCTh YMEHHH ONpEAESITh BAaJCHTHOCTb M CTENCHb
OKHCJICHHS XHMHYECKHX D3JIEMEHTOB B COCIUHEHHSX Ppa3JIMYHOTO
CoCTaBa, BHJ  XHMHUYECKOH  CBs3M  (KOBaJeHTHas, HMOHHAsd,
MeTaJUIn4YecKasi, BOJOPOJHAS) B COCTUHEHHUSAX, THIT KPUCTAILTHUECKON
pEUIETKH KOHKPETHOTO BEIECTBA (aTOMHas, MOJEKYJSpHas, HOHHAs,
MeTaJTHIecKas)

ChopMupOBaHHOCTh YMEHHI ONpPENeNsTh XapaKTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHMUECKUX COCAUHEHUIN

ChopMHpPOBaHHOCTE ~ YMEHHS  KJIACCU(UIMPOBATh  XUMHUYECKHE
peaKIMy 1O PA3TUYHBIM MIPU3HAKAM (YHCITYy U COCTaBy pearupyrommx

BEIIECTB, TEIUIOBOMY J(G(}eKTy peakiu, HW3MEHEHHIO CTeleHeH




OKHCJIEHHSI ~ JJIEMEHTOB,  OOpaTUMOCTH  PEaKUUH,  Y4aCTHIO

KaTaJn3aropa)

1.7

ChopmMHupoBaHHOCT, YMEHUH  COCTABJIATH ypaBHEHHUS  peakuui
pa3IMYHBIX THUIIOB, IOJHBIE W COKpAIICHHBIC YpPAaBHEHUS pEaKLIUN
MOHHOTO 0OMEHa, YUUThIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEaKLMU UAYT

A0 KOHIIa

18

CdhopmupoBaHHOCT YMEHUHN MPOBOIUTH PEAKIIUU, MOATBEPKAAIOIINE
KAueCTBEHHBIH COCTAaB  pa3jMYHbIX HEOPraHMYECKUX  BEIIECTB,
pacrno3HaBaTh ONBITHBIM IMYyTEM HOHBI, NPUCYTCTBYIOLIUE B BOJHBIX

pacTBOpax HEOPTaHMYECKUX BEIIECTB

1.9

ChopmupoBaHHOCTH YMEHUN pPACKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTaHOBUTEIIBHBIX peakuuit MOCPEICTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajaHca ITUX peaKkuui

1.10

ChopmMupoBaHHOCT yMEHUU OOBSICHITH 3aBUCUMOCTb  CKOPOCTH

XUMHUYECKOM pcaKknuuu OT pa3JINYHbIX (I)S.KTOpOB

111

ChopMupoBaHHOCT ~ yMEHUH  OOBSCHATH  XapakTep  CMEIICHUS
XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTU OT BHEUIHETO BO3ICHCTBUS

(mpuniun Jle Ilarenne)

O6H.Ia$[ N HCOPTaHUYCCKasA XUMUA

2.1

2.2

CdopmupoBaHHOCT, YMEHUN pacKpbhIBaTh CMBICH lleproamueckoro
3aKOHa J.N. Meneneena u JIEMOHCTPHUPOBATH ero
CHUCTEMAaTU3HUPYIOLYI0,  OOBACHUTENBbHYI0O U  IPOTHOCTHYECKYIO
GyHKIIAN

CchopMupoBaHHOCTh YMEHHH XapaKT€pHU30BaTh IEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKHX dJeMeHTOB 1—4 mepuonoB Ilepuonnueckoi
cucteMbl xumMuudeckux diemeHToB J[.MI. MenneneeBa, HCHOJIb3Ys
HNOHSTHS «S-, P-, O-2JEKTPOHHBICE OpPOHMTAN», «IHEPrETHYCCKUE
YPOBHM»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOICTB
XMMHMYECKHUX DJIEMEHTOB M MX COCIMHEHUH IO MEepUoJaM U Ipynnam

[lepuonuueckoi cucteMbl XUMUYECKUX 31eMeHTOB J[.11. MeHeneeBa

2.3

CdopMHUpPOBAaHHOCTh YMEHHI XapaKTepu30BaTh (OIMHUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTAHMUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHHWE  TE€HETUYECKOW  CBS3M  MEXKIY
HEOPraHMYECKUMHU  BEHIECTBAMH  C  TIOMOIIBID  YpaBHEHHA

COOTBCTCTBYIOINHUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMHpPOBaHHOCTE ~ YMEHHUH  yCTaHaBIMBaTh  NPHHAIICKHOCTD

HEOPTraHNM4YCCKUX BEIIECTB II0 HUX COCTAaBYy K OHpe,I[eJ'IéHHOMy KJIacCy




(rpymme) coennHeHU# (IIPOCThIE BEIIECTBA — METAJIbl U HEMETAJUIBI,

OKCHABI, OCHOBaHMsA, KMCJIOTHI, aM(I)OTepHBIe TUAPOKCHUBI, COJ'II/I)

2.5

ChopmrpoBaHHOCT, YMEHUN HCHOJIb30BAaTh XUMUYECKYI0 CHUMBOJIUKY
JUIs  COCTaBlieHUS (OpMyJ BEIIECTB U YPaBHEHMH XHUMHUYECKHX
peakuuii, cucrematnyeckyro HomeHknaTypy (IUPAC) u TpuBuaibHbie
Ha3BaHUS OTIENBHBIX HEOPraHMYECKUX BellecTB (yrapHblili ras,
YIJIEKUCHIBIA a3, aMMHaK, Tall€Has W3BECTb, HEraméHas HW3BECTb,

MUTHEBAs COJIa, MUPUT U JAPYTUE)

2.6

CdopMUpOBaHHOCTH YMEHHI XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XHUMHUYECKHUE CBOMCTBA HCOPTaHNYCCKUX BCIICCTB pa3JIMYHBIX KJIACCOB,
MNOATBCPKIAATH CyHICCTBOBAHUC Te€HETHUECKOU CBsA3H1 MCKOAY
HEOPraHMYECKUMH  BEIIECTBAMH  C  TOMOINBIO  YpaBHCHUH

COOTBCTCTBYIOINHUX XMMHWYCCKUX peaKuHﬁ

2.7

ChopmrpoBaHHOCTh YMEHUI TUIAHUPOBATh U BBINOJIHATH XUMUYECKUI
SKCIIEPUMEHT (pa3lio’KeHHE TEepOKCHAA BOJOpPOJa B TMPUCYTCTBUU
KaTajlu3aTopa, ONPENEICHUE CpPeabl paCTBOPOB BELIECTB € IIOMOLIBIO
YHHUBEPCATbHOTO HWHAMKATOPA, BIHMSHHE pPA3NIUYHBIX (AKTOPOB Ha
CKOpPOCTb ~XMMHYECKOM peaklMH, peakuud HOHHOIO0 OOMEHa,
KadeCTBEHHBIC PEaKLIUU Ha cynb(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, Ha
KaTHOH aMMOHUs, PELICHHE SKCIEPUMEHTAIbHBIX 3a/1ad II0 TeMaM
«Metamne» u «HemeTanasl») B COOTBETCTBUH C MPaBHIIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHMH C BeLIECTBAMH U JabOpaTOPHBIM
000pyI0BaHUEM; IIPENCTABIISTh pe3yabTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3alucu YpaBHEHHUH COOTBETCTBYIOILUX

peakuuii 1 GOpMyIUPOBATh BHIBOABI HA OCHOBE ATHX PE3yJIbTATOB

2.8

CdhopmupoBaHHOCT, yMEHHH COONIOAATh TMpaBWIa TMOJIH30BAHUS
XUMHUYECKON TOCynoi W 1abopaTopHBIM OOOpYyIOBaHHEM, a TaKKe
IpaBuia OOpaIlEHUs] C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUAMU

110 BBIITOJIHCHUIO HaGOpaTOpHHX XHUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepHU30BaATh XUMHUYECKHE
MIPOLIECCHI, JIEKAIUE B OCHOBE MPOMBILIUICHHOTO MOJyYEHUsI CEpHOMU
KHCJIOTBI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUNA 00
OO0ImMX HAYYHBIX TMPUHIOMIAX M  OKOJOTHYECKHX  IpodieMax

XUMHYECKOT'O IMPOU3BOACTBA

XUMUS U )KNU3Hb. PacuéTol

31

ChopMupoBaHHOCTH TPEACTABICHUN O XHMHYECKOW COCTaBIISFOIIEH

eCTCCTBeHHOHaquOﬁ KapThUHbl MHpPaA, POJIU XUMHUHU B IIO3HAHUHU




SBICHUM TPHUPOABI, B (OPMHUPOBAHMHM MBIIUICHUS W KYJbTYpPbI
TUYHOCTH, €€ (YHKIIMOHAIBHONH TPAMOTHOCTH, HEOOXOAMMOM st
pelieHus] MPaKTHYECKUX 3a7ad M SKOJOTHUYECKHM OOOCHOBAaHHOTO

OTHOILIEHUS K CBOEMY 37I0POBbIO U TPUPOIHOM cpefie

3.2

C¢opMHPOBAaHHOCTH YMEHHUN KPUTHYECKH aHAJIM3UPOBATh
XUMHUYECKYI0 HH(POpPMAIHIO, IOJIY4aeMyl M3 pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

CchopMupoBaHHOCTh yMEHUH COOIIOAATh TMPaBUIIA HKOJOTHUECKU
11e1eco00pa3HOro MOBENEHUsI B OBITY M TPYAOBOH IESATENBHOCTH B
[EeNsX COXPAHEHHUS CBOETO 3/0POBbS M OKpPYKAIOIIEH NPHPOAHON

cpelbl

3.4

Oco3HaBaThb ONACHOCTb BO3JACHCTBHUS HA JKUBBIE  OPraHU3MBI
onpenenEHHbIX BEIIECTB, MOHUMAas cMbici nokasarens [1[K, noscHsaTh
Ha MpUMepax CocoObl YMEHBIICHUS U MPEJOTBPAILLCHUS UX BPEIHOTO

BO3ILCﬁCTBPI$I Ha OpraHU3M YCJIOBCKA

3.5

CdhopmupoBaHHOCTD YMEHUH IIPOBOJUTH BBIYMCIICHHS c
WCIIOJIb30BAaHUEM MOHSATHS «MaccoBasl JOJis BeEIlecTBa B PacTBOpPE»,
OOBEMHBIX OTHOIICHHWH Ta30B MpPHU XUMHUYECKUX PEAKIUSIX, MacChl
BellecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Wid 00BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TEII0BOro 3¢ ¢eKra peaklud Ha OCHOBE 3aKOHOB COXPAaHEHHs MacChl

BCHICCTB, MPCBPAICHNA U COXPAHCHUS SHECPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon

HpOBepHeMblﬁ IJIEMEHT COAECPKAHUA

1

TeopeTnueckrne OCHOBBI OPraHUUYECKON XUMHUN

11

[IpenmeT opraHnyeckoil XMMUHU: €€ BO3HHUKHOBEHHE, PAa3BUTHE W 3HAYEHUE B
MOJyYEHUU HOBBIX BEIIECTB W MaTepUaioB. Teopusi CTPOEHHUS OPraHUYECKUX

coequHeHnii A.M. byTtiepoBa, €€ OCHOBHBIE TTOJIOKEHUS

1.2

CrpykrypHble (OpMyNbl OpraHMYecKMX BellecTB. [‘omMomorus, u30Mepus.
XuMHueckasi CBsA3b B OPraHUYECKUX COCIUHEHHUAX — OJMHAPHBIC U KpaTHBIC

cBs3u. [IpencraBienue o KaccCupUKaMU OPraHUYECKUX BEIIECTB

1.3

Homenknarypa opraHndeckux COEIUMHEHMH (cucTeMaTudeckasl) U TpUBHAJIbHbBIE

Ha3BaHUS BaXKHEHIIINX HpeHCTaBHTeHeﬁ KJIACCOB OPraHUYCCKHUX BCIICCTB

YrneBo10pobl

2.1

AJNKaHbI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUH psJl. MeTaH U 3TaH — NpocTenIme
NIPEJCTaBUTENIN AJKAHOB: (U3UUYECKHE W XUMHUYECKHE CBOWCTBA (peakuuu

3aMCIICHUA U I‘OpeHI/IH), HaXO0KACHUC B IPHUPOAC, MMOJTYYCHUEC U IPUMCHCHHUC

2.2

AJKeHBI: COCTaB U CTPOECHHE, FOMOJIOTMUECKUH psAl. ODTWIEH M NPONWIEH —
MPOCTEHIINE TPEJACTABUTEIN AIKCHOB: (U3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TaAJOTCHUPOBAHMS, TUIpATAallUU, OKHUCIEHUS H

HOJ'II/IMepI/IBaI_[I/II/I), MOJIY4YCHHEC U IPUMCHCHHUC

2.3

Ankaguensl: Oyraguen-1,3 u MerwnOyraauen-1,3:  crpoeHue, BaKHEHILIHE
XUMHAYECKHE CBOWCTBA (peakiys nmoauMepusamnyn). [lomydeHne CHHTETHIeCKOTO

Kay4dyKa U pe3UHbI

2.4

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHYECKUMA PsiA. AUETUIICH —
MPOCTEHIINK TPEICTaBUTENIb AIKHHOB: COCTaB, CTpOeHHUE, (u3nueckne u
XUMHYECKHE CBOMCTBA (PEeaKIMy TUAPUPOBAHHS, TAIOTCHUPOBAHMS, THAPATALINHY,

POpeHI/IH), MOJIYUCHUC U IPUMCHCHUC

2.5

Apensl. bensom: cocraB, cTpoeHue, (U3MYECKHE U XHMHUYECKHE CBOMCTBa
(peakuuy raJoreHupoBaHUs U HUTPOBAHUS), OJyYeHUE U IpUMeHeHue. Tomyon:
COCTaB, CTpoeHHe, (u3MYecKMe U  XUMHMYECKHMEe CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHUSI M HUTPOBAHHUA), IOJyY€HHE W HpUMEHEeHHe. TOKCHYHOCTh
apeHoB. ['eHeTnueckas CBA3b MEXIYy YIJIEBOJOPOAAMM, NPHUHAJICKAIIMMHU K

PAa3JIMYHBIM KJIaCCaM

2.6

[IpupoHbIe HCTOYHUKH YTIIEBOAOPOA0B. [IprpoIHbIil ra3 u MonyTHbIE HePTSIHbIE




ra3el. Hedtp 1 e€ mpoucxoxaenne. CriocoObl mepepaboTKu HePTH: MeperoHka,
KPEKUHT (TePMHUYECKUH, KaTaluTH4ecKuil), muponus. [IpoaykTel mepepaboTku
He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIH yroiab u

MIPOAYKTHI €0 MepepadoTKH

KI/Icnopoz[co,uepx(amHe OpTraHU4YC€CKUC COCANHCHU A

3.1

[IpenenbHbple OAHOATOMHBIE COUPTHI. METaHOIN U 3TAHOJ: CTPOCHUE, (PU3UIECKHE
U XUMHUYECKHE  CBOMCTBa  (peakUMH C  aKTUBHBIMH  MeTajlaMH,
raJIor€HOBOJIOPO/IAMH, TOpPEHHE), MpUMEHEHHe. BoJopoJHbIE CBSI3U MEXAY
MOJIEKYJIAMH CHUPTOB. J[eCTBME METAHONA W DTAHOJIA HA OPraHU3M 4YEJIOBEKA.
MHoroaToMHbI€ CIUPTHL. DTUIICHIJIMKONIb U TIULIEPHH: CTPOECHUE, PU3NUECKUE U
XUMUYECKHE CBOWCTBA (B3aMMOJICHCTBHME CO  IIEJTOYHBIMU  METaJUIaMH,
Kau€CTBCHHAA pC€aKUusd Ha MHOI'OAaTOMHBIC CHI/IPTLI). HeﬁCTBHe Ha OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMICPpUHA U STUJICHTJIIMKOJIA

3.2

@DeHONI:  CTpOGHUE  MOJICKYNBI, (U3WYECKHEe W XUMHUYECKHUE  CBOKCTBA.

Tokcuunocts (enona. [Ipumenenue henona

3.3

Anpaerunpl u KeToHbl. DopMalbIeru, aleTalbIeTH: CTpOeHUE, (PU3nyecKue u
XUMUYECKHE CBOMCTBA (pEaKIMM OKHMCIICHHS W BOCCTAHOBJICHHSI, KaUeCTBCHHBIC

peakium), MoJiydeHrue u MpuMeHeHe

3.4

OAHOOCHOBHBIE TpeAeIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCycCHas
KHUCJIOTBI: CTPOCHHUE, PU3NUECKUEe U XUMUUYECKUE CBOMCTBA (CBOWMCTBA, 00LIUe JIIs
Kjlacca KHCJOT, peakius JTepuuKalnuu), TOJy4yeHUEe U IPHUMEHEHUE.
CTeapI/IHOBaﬂ M OJICMHOBAs KHUCJIOTHI KaK MPEACTABUTCIN BBICIIHNX Kap60HOBI>IX

KHCIOT. MBllIa KaK COJIH BBICIIIMX Kap6OHOBBIX KHUCJIOT, UX MOIOLICC HeﬁCTBHG

3.5

CrnoxHble 3pUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIOposn3 CIOXKHBIX
s¢upoB. Kupsl. I'naponus xupos. [Ipumenenue >xupoB. buonornuyeckas poib

KHUPOB

3.6

YrineBoapl: coctaB, Kiaccu(HKaIus YriieBoAoB (MOHO-, TU- U TIOJUCAXaPHJIbI).
I'moko3a — mpocTedmmii MOHOCaxapHa: OCOOCHHOCTH CTPOCHHS MOJICKYIIBI,
¢du3nyeckre 1 XuMHUECKUe CBOMCTBA (B3auMoseiicTBue ¢ ruapokcuioMm meau(ll),
OKHCJICHHE aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHHeE,
Opo’KeHHE TIIOKO3bl), HAXOXKIEHHE B IMPUPOJE, NPUMEHEHHue, OHoJoruuecKas
poiab. doTtocuHTe3. PpyKTO3a Kak M30Mep INIIOKO3bl. Kpaxman u mesnono3a Kkak
pupoaHble nonuMepsl. CTpoeHHE Kpaxmajia M Leunosio3bl. dusznueckue u

XHMHYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/IS, KauC€CTBCHHAasA pCaKUus C I/IO,Z[OM)

A30TCOIepIKaIIie OpraHUIeCKHE COCTUHCHUS

41

AMUHOKHUCIIOTHI Kak aM(oTepHble OpraHHuYeckue coequHeHus. Puznyeckue u

XMMHUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha IpuMmepe InuiuHa). buonorndeckoe




3HAaUYCHUE aMUHOKHUCIIOT. IlenrTrabl

4.2

benku Kkak @pUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE —coequHeHus. llepBuunas,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBa OENIKOB:

TUAPOJIN3, ACHATYpAlUA, KAYCCTBCHHBIC PCAKIIUN Ha OcnKu

BI)ICOKOMOJIGKYJISIPHI)IC COCIMHCHUA

5.1

OCHOBHBIC TIOHATHS XHUMHH BBICOKOMOJICKYJISIPHBIX COG,Z[PIHGHPlﬁi MOHOMCED,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb ITOJIMMCPU3AIUU, CPCAHASA MOJICKYJIApHAA
macca. OCHOBHBIC MCTOJAbI CHHTE3a BBICOKOMOJICKYIIAPHBIX CO@I[I/IHeHI/Iﬁ -

noJimMepusaluAa U NMMOJIMKOHACHCALIUA

5.2

OKCIIEPUMEHTAJIbHBIE  METOABl M3Y4YEHHS BELIECTB W UX IPEBpALLCHHM:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,

Kay4dyKoB. [IoiydeHre CHHTETUYECKOr0 KaydyKa U PE3UHBI

11 KJIIACC

Kon

IIpoBepsiemMblii 3J1IeMEHT COAEPKAHUS

TeopeTnyeckne OCHOBBI XUMHUHU

11

XuUMUYeCcKu# 31eMeHT. AToM. SIipo aToMa, W30TOMbI. DIEKTPOHHAs 00O0JIOUKA.
DHepreTUyeckre ypOoBHH, TOAYPOBHU. ATOMHBIC OpOHTaNH, S-, P-, 0-371€eMeHTHI.
Oco0eHHOCTH pacIpeIeNICHHs] JIEKTPOHOB 1O OPOUTAIISIM B aTOMaXxX 3JIEMEHTOB

NEPBLIX IIGTI:IpéX Nepruoaos. aﬂeKTpOHHaSI KOH(I)I/IpraI_II/IH aTOMOB

1.2

[Tepnonnueckuit 3axoH u [leproauyeckas cucremMa XUMUYECKUX 371eMeHTOB [[.1.
MenpeneeBa. CBs3p nepuoanyeckoro 3akoHa U llepuonnyeckoil cUCTEMBbI
XuMu4eckux 3ieMeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHHUS CBOWCTB XHMMMUYECKHX DJJIEMEHTOB U
00pa3yeMbIX MMH TPOCTBIX W CIOXXHBIX BEIIECTB MO TPYINIaM U TEPHOJAM.

3HayeHHe MNEPUOANYCCKOro 3aKOHa B Pa3BUTHUHN HAYKU

13

14

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. BHABI XUMHUYECKOW  CBSI3U
(koBaneHTHAsT HEMOJISIpHAsE M TOJSpHasi, HOHHAs, MeTajuindeckas). oHbr:
KaTHOHBI U aHHOHBL. MexaHu3Mbl 00pa30BaHusl KOBAJCHTHON XUMUYECKOU CBSI3U

(0OMEHHBIN U JOHOPHO-AKIETITOPHBIN ). BomopoiHas cBs3b

BaneHntHOCTS. BHCKTpOOTpI/II_IaTCJIBHOCTL. CreleHb OKUCICHUS

15

BemecTBa MOJNIEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA
COCTaBa BEIECTBA. THNbl KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTbH CBOMCTBA
BEIIECTB OT THIA KPUCTAUINYECKONW pemeTku. [loHsATHE O AucrepcHBIX

cucremax. MctuHHBIE T KOJILIOUJHBIC PacCTBOPEI. MaccoBas J0JIA BE€IIECTBA B




pacTBope

1.6

Krnaccudukanus Heopranndeckux coenrHenuii. HomeHkIaTypa HeOpraHn4eckux

BCIICCTB

1.7

Xumuyeckass — peakuus.  Knaccudukaumss ~— XUMHYECKMX — peakuuid B
HEOpPraHMYECKON M OpPraHMYeCKOW XUMHUHU. 3aKOH COXpPAHEHHUS! MAaccChl BEIIECTB,

3aKOH COXpaHCHUA U MPCBPAIICHUA SOHCPIUN ITPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakuuu, e€ 3aBUCUMOCTb OT Pa3IHuHbIX (PaKTOpPOB

1.9

O6paTI/IMLIC pCaKIuu. XHUMHUYECKOE PpaBHOBECHC. (DaKTOpr, BIUAKOIIHUEC Ha

COCTOsIHME XuMudeckoro pasHosecus. [Ipunnun Jle [llarense

1.10

Onektponutrueckas auccouuanus. CuibHble W cinaldbie snekTponutbl. Cpena
BOOHBIX paCTBOPOB BCIICCTB: KHUCJIasd, HeﬁTpaﬂLHaﬂ, mICJI0YHasd. PeaKHHI/I HNOHHOT'O

oOMeHa

111

OKHUCIUTEIIFHO-BOCCTAHOBHUTEIIHHBIC pCaKkunmn

Heopr AHNYCCKasa XUMUA

2.1

Hemerannel. Ilonokenne HEMETAUIOB B HepHOHquCKOﬁ CUCTCMC XHMMHUYCCKHUX
3JICMCHTOB I[I/I MeH,Z[CJ'IeCBa A O0COOECHHOCTH CTPOCHHA AaTOMOB. dusnueckue

CBOWCTBA HEMETAJUIOB. AJUIOTPONHUS HEMETAILIIOB (Ha IPUMEpE KUCIOPOAA, CEpBI,

docdopa u yraepona)

2.2

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbl, a30Ta,
dbochopa, yrmepoga M KpeMHHUS) H WX  COCAMHCHUH  (OKCHIIOB,
KHCIIOPOJCOIEPKAIMX KHUCIOT, BOAOPOAHBIX coequHeHui). [Ipumenenue

BaKHEHIIINX HEMETAJIJIOB U UX COCIMHECHUN

2.3

Merauibl. Ilonoxenue MetaiuioB B Ilepuoanyeckoil cucreMe XUMHUYECKUX
anementoB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayutoB. O6mue pusndeckue cBoiicTBa MeTauioB. CIijlaBbl METAJUIOB.

3HeKTpOXI/IMI/ILICCKI/II71 pAn HaHpﬂ)KeHI/Iﬁ MCTAJIIIOB

2.4

XWMHYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpWM, KU, KaJdbIWH,
MarHui, aJlOMUHUH, IUHK, XPOM, KE€JIe30, Melb) U UX coenuHeHui. OOmume

CIIOCOOBI IMOJIY4YCHUA MCTAJIJIOB. HpI/IMCHCHI/Ie MCTAJlJIOB B 6BITy N TCXHUKC

2.5

I'enetnueckas CBA3b HCOPraHMYCCKUX BCIICCTB, IMPHUHAJICKAIIUX K PA3JIMYHBIM

Ki1accaM

XUMHS U )KU3Hb

3.1

Ponp xumum B OOECHEUEHHUH SKOJIOTHYECKOW, SHEPreTUYeCKOW M MUIICBOU
0€30MacHOCTH, Pa3BUTHH MeTUIMHBL. [lOHATHE O HAyYHBIX METOAAX MO3HAHUS

BCIICCTB U XUMHNUYCCKHUX peaKHI/Iﬁ

3.2

Hpe,I[CTaBJ'IeHI/ISI 00 O6H_[I/IX HAaY4YHbIX IPUHIUIIAX HTPOMBIIIJICHHOI'O ITOJYYCHHA




BOXHEHMIINX BEIECTB. YEIOBEK B MUPE BEUIECTB U MAaTEPUAJIOB: Ba)KHEHUIIUE
CTPOUTEIIBHBIE MaTepuasbl, KOHCTPYKIMOHHBIE MaTEpPHAIbl, KPAaCKH, CTEKIIO,
KepaMMKa, MaTEpHUalIbl IUIA JJIEKTPOHUKHM, HAaHOMATEpHallbl, OPraHUYECKUE U

MUHepaJIbHbIE YI00peHUs

3.3

Xumusa u 340POBbBC HYCJIIOBCKA: IIpaBWIa HCIIOJb30BAHUA JICKAPCTBCHHBIX
npenaparTos, IIpaBUJIa 0€30I1aCHOr0 UCIIOIb30BaHUS npenapaTroB OBITOBOM XUMHUU

B MTOBCEIHEBHOM JKU3HU




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH

HUHTEPHET






